ial, 


“entire length, the laps included. 
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Cabinet Saw. 





The accompanying illustration represents 
a cabinet saw specially designed for cutting 
and squaring up stereotype plates or plates 
for photo-process engravings; it will cut 
blocked as well as unblocked plates. 

The mandrel for the saw is made of steel, 
and works in self-oiling bearings which are 
rigidly supported by a heavy cast-iron frame. 
The mandrel is made strong enough for a 
saw 8 inches diameter, but for the average 
work, even for mounted plates, a 6-inch saw 


is sufficient, and for unblocked plates a still | 
| causing it to expand suddenly and with such 


smaller one is desirable. 

The cast-iron table top of the machine is 
284x387 inches, and is attached to the front of 
the machines by hinges. On these hinges the 
top may be raised for the purpose of chang- 
ing saws, throat-pieces, etc. By means of 
the hand-wheel and worm-gearing, shown on 
the right-hand side of the machine, the top 
may be raised or lowered to suit the require- 
ments of the work to be cut. Frequent 
use of this wheel should be made, so 
as not to allow the saw, while cutting, to 
protrude through the work any further 
than is absolutely necessary. By a uni- 
versal adjustment of the hinges the 
table may be made to conform to the wear 
of the mandrel in its bearings, thereby secur- 
ing at all timesa pracu.auy pcrfect align- 
ment with the saw, both horizontally and 
vertically, and also maintaining great accur- 
acy between it and the gauges. 

The top is provided with conveniently 
arranged ripping and cross-cutting gauges, 
which are accurately fitted into beveled 
grooves planed in the top, thereby insuring 
accuracy in sawing. The ripping gauge can 
be removed. It is provided with an adjust- 





able iron fence, in which is arranged a con- | 


venient detachable device for securing gauges 
of various shapes and for special work. 

The construction of the throat-piece of this 
machine is very simple, and it may, at the 
will of the sawyer, be renewed in a com- 
paratively short time. It is firmly secured 


to its place while in use, but can be readily | 


removed when necessary. 


throat-piece very close to the saw, which at 
times is an item of great importance. 

For convenience, and also for the purpose 
of promoting the general usefulness of the 
machine, it is provided with an ample dust 
drawer, a tool closet, a removable shelf, and 
an adjustable chip guard for carrying a glass 


This arrangement | 
enables the sawyer to have the opening in the | 


it to be well designed for the purposes for 
which it is intended. It is made by John 
Royle & Sons, Paterson, N. J. 
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Dust Explosions. 





By Pror. DE VoLtson Woop. 





The explosions to which we will refer in 
this article are the result of a rapid combus- 
tion. Asaresult of such combustion, con- 
fined gases are in some cases suddenly set 
free, and act with great violence, and in other 
cases the combustion suddenly seats the air, 


force as to produce disastrous results. All 
combustion is, in a certain sense, an explo- 
sion; but in a popular sense it is confined to 
those cases in which the action is so sudden 


in the air. Being just before the holidays, 
the business was pushed with great vigor, and 
the room, especially in the latter part of the 
day, became thoroughly filled with this fine 
dust, and at the time of lighting the gas it 
took fire, and suddenly—almost instantly— 
burned, heating the air and expanding it so 
suddenly as to demolish some of the walls, 
and produced a flame that was scen for a great 
distance. It was a veritable explosion. 

A flouring mill at Minneapolis was de- 
stroyed a few years since by an explosion re- 
sulting from the sudden burning of the flour- 
dust which filled the building. It took fire 
from a lamp in the hands of an attendant. In 
this case the stone walls were thrown down, 
and the mill became a heap of ruins. 

Not long since, a mechanic ascended a 





ladder to adjust a pulley. He brushed off 





CABINET Saw. 


as to occupy no appreciable time. It is known | 


| the dust from the top of a beam where it had 


| that if gunpowder be wet, it will burn so | accumulated to a considerable amount; it 
slowly as not to explode, and between that | 


plate; all these are plainly shown in the illus. | 


tration. 

The machine is driven by a four-inch belt 
running over a 24-inch pulley on the mandrel, 
and over an 18- ica pulley on the counter- 
shaft which is furnished with the machine. 
The countershaft should make 500 revolutions 
per minute, which will give the saw 4,000 revo- 
lutions per minute. It is important that the 
belt be uniform in thickness throughout its 
Rivets or 
lacings should not be used, but the laps may 
be sewed lengthwise with waxed shoemakers’ 
thread. In order to take up any slackness 
in the belt, the machine shoyld be moved on 
the floor. 

Floor space of the machine is 4x6 feet ; 
weight, 350 pounds; size of saws, 4 to 8 
inches. 

Au inspection of the engraving will show 
this to be a very compact tool, and we believe 


condition and the condition of thorough dry- | 
ness there will be corresponding grades of 


quickness in the burning. 

Some substances which, in their ordinary 
condition, will burn very slowly, may explode 
when dry and very finely pulverized. We 
will note a few cases of these, known as dust 
explosions. 

A few years since, there was an explosion 
in a candy store on the north side of Barclay 
street, in this city, which so injured the build- 
ing as to cause it to be vacated, and injured 
several persons. It occurred a few days be- 
fore Christmas, and two or three minutes 
after the 4.10 ferryboat left its slip. It took 
place in the second or third story, where the 
business was going on as on previous days, 
and where no explosives were kept. A 
coroner’s jury failed to detect even a malicious 
act on the part of any person. It is quite 
certain that this explosion was the result of 
the rapid combustion of the very fine particles 
of sugar and other ingredients used in the 


| took fire and exploded with such violence as 
to cause the death of the workman. 

| In a certain wood-working establishment, 
| which produced large quantities of very fine 
| wood-dust, the dust once caught fire at the 
| furnace door, and exploded with such violence 
as to destroy a portion of the walls of the 
building. 

It is not improbable that some explosions 
|in coal mines have been due to this cause, 
| which have been attributed to fire damp— 
| the dust having been finely pulverized coal. 

These explosions may be avoided by forced 
and thorough ventilation, so that the quantity 
of dust in a given space shall be very small. 
In the case of the mechanic referred to above, 
the explosion would have been avoided by 
the use of a properly constructed lamp. In 
flouring mills and in wood-working manu- 
factories, the dust is in many cases drawn 
from the working rooms by means of fans, 
and forced into a close room, where it is under 
the control of the superintendent. In some 








| physically or mentally. 
|large establishments the dust so gathered is | 


means of properly constructed devices—simi- 
lar in principle to those used for feeding 
liquid fuel to a furnace. 
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The Piece-Work Question. 





By Jonn T. HAWKINS. 





The piece-work question, as descanted 
upon by Mr. Joshua Rose in your issue of 
the 21st, is an interesting one, and as old as 
interesting. It has always appeared to me, 
however, that pretty much every attempt 
made to get at a solution of it takes the form 
of—to use a well-worn phrase—whipping the 
devil around the stump. Mr. Rose says, in 
effect, and perhaps truly, that workmen ob- 
ject to the piece-work system from a fear that 
in the end they will be obliged to produce 
the same amount for less money, or more 
work for the same pay, or that, no matter 
how great their production may become, the 
regulation day-wages will eventually not be 
exceeded ; that employers object to it be- 
cause the nature of the work will not permit 
of it or that it would not be done as well. 
Neither of these alternatives are compliment- 
ary, however, to the workman, viewed from 
a standpoint of industrial ethics ; and, if the 
workman’s objection be well founded, is far 
from complimentary to the e™mrlover’s sense. _ 
of well-doing. The question thus resolves 
itself into an admission that the one is ever 
engaged in trying to get the better of the 
other instead of both working together in 
reasonable harmony. 

The writer has given this subject a good 
deal of thought and more or less of trial in 
both ways, in a forty years’ experience ; first 
as workman and afterward as employer; and 
what he is led to say below has been forced 
upon him by both experiences. Let it not, 
however, be concluded that, because he is 
disposed to lay so much blame at the 
workman’s door for the fact that the subject 
has been a hard one to decide, that it comes 
from any thought that the workman is less 
honestly inclined than the employer. That 
the workman is in such a degree at fault 
is because he is the victim of an unwhole- 
some traditional usage or policy, which every 
workman, as an individual, would do well to 
cut loose from, if he would succeed in his 
laudable worldly aspirations. 

If aman or setof men have been, fora 
given hourly or daily compensation, produc- 
ing certain articles by their labor, more or 
less aided by labor-saving machinery, and 
they are induced, by the expectation of in- 
creasing said compensation, to change to the 
piece-work system, the proprietor or employ- 
er also expects to bea gainer thereby ; and 
it becomes self-evident, to start with, that the 
aforesaid man or men, if the results arrived at 
are accomplished, have not before been per- 
forming their plainest duty to their employers, 
if the latter have been paying a fair equivalent 
for the work actually performed in the first 
case. A fundamental statement of industrial 
ethics for the workman is contained in the 
proposition that, a workman agreeing to give 
his services for a certain number of hours 
per day, for a given compensation, in the pro- 
duction of certain articles of manufacture, 
is in duty bound to do in those hours all that 
he can do well, without injury to himself, 
If piece-work be 
substituted for working by the hour or day, 


manufacture of candy, which were floating! used as fuel, by being fed to the furnace by ‘and he produces more in the latter than in 
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the former case, he must either exert his phy- 
sical or mental powers, or both, to a degree 
injurious to himself under the piece-work 
system, or he will have acted an unfair 
part toward his employer as a day work- 
man, 

Men differ in their capacity as producers as 
they do in their natures, and this renders a 
difference in their compensation inevitable, 
and justly so, among men employed at the 
same industry, whether working by the day 
or piece ; but that the same man should pro- 
duce more of a given article under a piece- 
work system than he had previously done by 
compensation by the hour or day, places the 
said workman in a rather unenviable light, 
from an ethical point of view. If Mr. Rose’s 
case, where workmen were given fifteen per 
cent. less than the previous cost of day-work, 
resulting in the men making thirty per cent. 
better pay at the reduced figures, be true, it 
is plain enough that the workmen performed, 
under piece-work, nearly double the labor of 
their heads or hands than while working by | 
the day ; and there are no conceivable condi- | 
tions as to rates of pay that could render such | 
a showing creditable to those engaged 
in it. 

I have known in my experience 
much more flagrant cases than those 
mentioned by Mr. Rose—so flagrant, 
indeed, that under piece-work a work- 
man very soon produced about double, 
then treble, and finally more than four 
times the quantity of product that he 
had for years been in the habit of 
doing by the day. This only throws 
a little stronger light upon the fact 
which the institution of piece-work 
presupposes: 7. ¢., that day-workmen 
do less than they ought to for the com- 
pensation they have agreed to receive 
for their labor; and this is by no 
means to be confined to mere muscu- 
lar exertion, requiring ‘‘ their sleeves 
rolled up and their shirt-collars and 
neckties taken off in the depth of 
winter, in a shop with no fires or heat 
of any kind in it,” as Mr. Rose puts it, 


. Bonin’. rtowmt 


DUL IS Provably vO a gieuwi CALen 
dependent on a fair exercise of their 
mental faculties in the furtherance of 
production. 

There is no more important indus- 
trial question to-day, in my opinion, 
nor one which involves more pro- 
foundly the most vital interests of the 
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because of the mistaken idea held by work- | 
men that it is to their interest not to run them | 
up to their capacity ; and this state of things | 
holds, to a great extent, among men not op- 
erating such machines. 


such as the workingman’s enemy. This 
phase of industrial foolishness, however, has 


is it to keep a labor-saving machine from 
producing what it was designed to produce, 
from a similar mistaken idea? When this | 
equally absurd phase of workingmen’s | 
methods is stamped out by themselves, and 
made to follow the machine-smashing idea 


improved. 


an avowed and executed purpose of instilling | 
into the minds of workingmen the necessity 





them how best to do it, instead of, as now— 


| in some instances at least—practically trying | 


| to place every man on a level, which Nature | 
‘itself prohibits, limiting the amount of | 


Outer | sey | 
shell K—2—-| 
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workingman, than the tendency among 
them—of course I do not say this 
tendency is universal—to regard it 
as to their interest to keep well 
below their ability to do, in per- 
forming the labor of their hands 
and brains while paid therefor by 
the hour or day ; and I think I may 
be justified in saying, by way of 
advice, that this fact alone offers to 
the workman of to-day the best pos- 
sible chance for him to climb the 
ladder of success the world affords, 
to any set of laborers in life’s vineyard. 
There is no class of men in any walk of 
life but that coming under the general defini 
tion of workingmen who are not engaged 
in doing their ‘level best” to excel and 
get ahead of their competitors, and there 
is not half the chance for enterprising peo- 
ple in professional and mercantile pursuits 
to beat their fellows in the race of life, 
that obtains in shops and among working- 
men generally. Success in those is gotten 
only through comparative merit and abso- 
lute capacity, while, for the reasons I have 
indicated, workingmen may be aided greatly 
to rise in these days by the fact of the 
traditional tendency to do less than they may 
or can do when they are working by the hour 
or day. 

I think I will be entirely within reasonable 
bounds if I say that if every labor-saving 
machine used in machine shops in this coun- 
try were, from to-day, so run by those oper- 
ating them that the maximum amount of 
work that is within their capacity to turn 
out, well and properly done, be caused to be 
done upon them, there would be not less 
than one-third more work executed by plan- 
ers, lathes, shapers, etc., than is now done, 





Time was when | 
workingmen banded together to destroy | 
labor-saving machinery, looking upon all | 


well-nigh disappeared ; but how much better | 
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sum, whether the product of his muscles or | the line a n (Fig. 448). ‘tees since the point n 


_his brains, ishe who gets to the top first; and, 


| as it has been well said, there is plenty of 
Under the present mistaken 
_ideas, men are only holding one another back, 
and huddling themselves in a crowd at the 
foot of the ladder, while there isopen sky 
| and plenty of fresh air and elbow-room above; 
and the best thing to be said in favor of 
piece-work, so far as the workman is concern- 
ed, is that it offers a better opportunity for 
| the survival, or elevation, of the fittest, than 
| under day-work ; and itis my opinion that 
‘nothing but good could come to both em-| 


|room there. 


represents the center of the lap, it follows that 
the line 7, a, in Fig. 450 also represents the 
center of the lap, and therefore, to allow for 
lap, we must draw the horizontal line p, 8,, 


Hence, the complete development of one-half 
of the lower sheet of shell is represented by 
the straight lines p, 8,, p, 61, 6/ 67, 8, Ir and 
the curve 17 67; tothese lines the sheet or 
plate must be cut. 

544. Before u sheet of this kind is bent 
it is customary to punch or drill the 
rivet holes; consequently we must know 





ploye and employer from a general resort to | ‘how to lay off the position of these 


,| the piece-work system wherever possible, | holes. 
the condition of workingmen will surely be | provided the old traditions which drag upon | 


We have seen that the line 7, a,, Fig. 450, 


the present system, both asto workman and is the center line of lap, and, therefore, it 


| | same spirit that permeates walks of life not | 


included in industrial production. 
and only under such conditions, 
brought about Mr. 
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PRACTICAL 


their product and otherwise by unwisely 
interfering, great good would come to the 
workingman. 

Piece-work, then, can only be adopted in 
the interest of employer and employed alike 
upon the ruins of the present mistaken tradi- 
tions on the part of workmen; but every self- 
respecting workman should be anxious to 
adopt it for that reason, and let the best man 
win. It puts every man upon his mettle, and 
the rate of compensation under piece-work 
will settle itself under the inexorable laws of 
supply and demand, just as now by day- 
work, and no immediate question of compar- 
ative day and piece-work compensation would | 
prevent it; simply the industrial world 
would be so much the gainer, men and em- 
ployers alike, and it would inevitably hasten 
that desirable state of things when the world | 
would be satisfied with fewer hours of em. | 
ployment for workmen than is now the rule. 
The workman who is the first to ‘ cateh | 
on to” the real truth of this matter is | 
the first to succeed, by virtue of availing | | 
himself of the great chance that it offers him | 
to rise above his fellows. The man who pro- | 
duces the most of the best quality for a given | 
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If labor organizations were instituted with | employer, be thrown off, and piece-work in | | must also lie midway between the two rows 
its very nature will tend to throw them off | of rivets in the seam ; 
and bring about a better understanding all | the two rows of rivets is 14 inch. 
of doing their best always, and instructing | around, if entered into and pursued in the 


the distance between 
There- 
abe at 3 inch above the line 7, a,, and also 


| at 3 inch below it, draw the horizontal lines 


Then, | marked ¢ and w~,; these lines will be the 
will be | center lines of iota. 
Rose’s ideal state of | 


Again, according to the general plan, Fig. 
447, the center lines of rivets in the 
transverse seams are to be placed at 1}, 
inch from the edges of the sheet; 
therefore, draw the line w, w, parallel 
to the edge s, 17, and let the distance 
between the two be 1}; inch. The 
point in which the lines ¢ and wy ws, 
intersect will be the center of rivet 
nearest to the corner s,. The rivet 
holes near the edge p, 6/ are not shown, 
but the center of the rivet hole on 
the line ¢ nearest the corner p, is found 
precisely in the same way as we have 
found the center of the hole next to 
the corner s,. Now, having established 
the centers of rivets nearest to the 
edges of the sheet, we divide the dis- 
tance between these two centers into 
a number of spaces each equal to 38 
inch, or as nearly equal to 38 as we 
can divide it so as to make all the 
spaces equal to each other ; the points 
of division thus obtained will be the 
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DRAWING. 


things: a successful piece-work system in which | 


¢ 





centers of the rivet holes on the line 
t. The distance between the centeis 
of rivets on the line ~ must of course 
be equal to that between the centers 
of rivets on the line ¢, and must be 
laid off soas to make the arrange- 
ment of the rivets on the center lines 
t and wu zig-zag. 

545. It now remains for us to find 
the center line of rivets near the 
curved edge 1r 67. Todo so, lay off 
on each one of the horizontal lines 6/ 
67, 51 57,41 4r, etc., from their extremi- 
ties 6r, 5r, 4r, etc., a distance equal 
to that between the points 2j and 2g, 
or that beween 3j and 3g in Fig. 449 
(these are equal to each other) ; through 
the points 6v, 5v, 4v, 3v, 2v thus ob- 
tained, draw acurved line intersecting 
the line w, wv, in the point w, ; this 
curved line will be the center line of 
rivets. 

On the line w~, ws, commencing from the 


~ 
~ 


~ 
~ 
~ 


the ‘‘ cost of the work continues to reduce | center of rivet hole next to the corner s,, lay 
year after year, while the workman’s wages | off spaces equal to the pitch of rivets, namely 


’ 


increase year after year,’ 
the hours of labor be reduced as well. 


—-— eae — 
Practical Drawing. 
By J. G. A. MEYER. 
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Problem 88a continued. 


and I might add, | 
| curved line 2v, 40, 60, 


| 


| 


| 


24 inches, and continue these spaces on the 
the points of division 
thus obtained will be the centers of the river 


| 
| holes. 


546. In order to save time and labor in 


| laying off the position of rivet holes, the boiler 


maker uses thin wooden templates (sometimes 


|called regulators) having holes spaced to 


The shaded surface of Fig. 450 (last paper) | 


is the development of that portion of the 
lower sheet of the outer shell of boiler which 
is represented in Fig. 448 by the arc n 7; 
and since the arc x 7 extends only up to the 
horizontal center line 2 n, we conclude that 


| the shaded surface in Fig. 450 is the develop- 


ment, without any allowance for the lap in 
the longitudinal seams. 

The point n, in Fig. 448, is the center of 
the lap, and since, according to Fig. 446, the 
| total lap isto be 38 ia it follows that 


the sheet will extend ® = 1;% inches above | 





suit the different distances between rivets. 

In order to use these templates we first lay 
off on the plate the center of the rivet hole 
near the corner 8,, and also that near the 
corner p,, as previously explained. The tem- 
plate having the correct pitch of rivets is 
then selected aud laid on the sheet, with the 


centers of two of its holes coinciding with 


the centers of the rivet holes near the corners 


'8,and p,, the positions of the intervening 


|holes are then marked off with a small 


round stick called the marker; this marker is 
first dipped into some liquid whiting and then 
passed through the holes in the template, 
making small white circles in the plate, which 


‘indicate the positions of the rivet holes. 


at a distance of 14%-inch above the line 7, ay. - 
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547. In a few shops the punching ma- 
chines are designed specially for punching 
boiler plates ; when such machines are used, 
it is only necessary to lay off the rivet holes 
next to the corners 8, and p, ; the plate is 
then fastened into.the proper position in the 
machine, which is set to punch the interven- 
ing holes at the proper distances apart ; the 
distances between the rivet holes punched by 
these machines are very accurate ; in fact, 
more so than those which are laid off by hand. 

Directions.—On one of the sheets of paper, 





20x15 inches, find the development of lower 
plate of the shell. To do so the student | 
should first study this and the preceding | 
article carefully, and also take the dimen-_ 
sions of that part of the shell which is to be | 
developed. The articles on this subject 
should then be laid aside, ‘and Figs. 448, 449, 
450 drawn from memory, according to the 
dimensions previously taken. The student 
should not be satisfied until he can do this, 
and prove the correctness of every step in the 
construction. Use a 38-inch scale. 
Problem 836. 

548. Our next sheet to lay out will be the 
back head marked Z in Fig. 447. To do so, 
we must first draw on the blackboard 
two views of this head, as shown in 
Figs. 451, 452. These views should, 
of course, be drawn full size. 

From any point x (Fig. 451) as a 
center, and with a radius of 191% 
inches (which is the radius of the inner 
surface of the shell) describe the semi- 
circle abc; through the center z draw 
the vertical line ac. The dotted semi- 
circle represents the inner surface of 
the flange ; we have shown it here for 
the sake of completeness; it need not 
to be drawn on the blackboard. 

Fig. 452. At any convenient distance 
from Fig. 451 draw the vertical line 
a, 7. Through the extremities a and 
c of the diameter a ¢ (Fig. 451) draw 
horizontal lines a a, and ¢ r, meeting 
the line a, 7 in the points a, and r. 
From the point 7 lay off on the line a, 
ra point k, ; the distance between 
the points 7 and k, must be 94 inches ; 
the distance r k, represents the verti- 
cal height of the sloping part of the 
sheet. Again, on the line c r lay off a 
point c,, and make its distance from 
the point r equal to 9} inches; the 
distance c, 7 represents the horizontal 
distance of the sloping part of the 
head ; the numerical value (94 inches) 
for the height 7 k, and the distance 
¢, ris of course taken from our general 
plan, Fig. 447. Join the points k, and 
c, by a straight line; the lines k, c, 
and a, k, represent the outer surface 
of the back head. Our construction, 
so far, is precisely the same as that 
adopted for obtaining the lines a ¢ and 
ed in Fig. 449 (last paper). The outer 
surface, a, h, of the flange must be 
made equal to the sum of the thickness 
of the head and the inner depth of the flange, 
namely, »°; + 28 = 2}; inches. Through the 
point 2 draw hg parallel to a, k, ; also draw 
the line g f parallel to the line /, c, ; the dis- 
tance between the lines /, c, and g f must also 
be equal to 214 inches. The dotted lines in 
this view represent the inner surfaces of the 
head, and, if correctly drawn, the distances 
from the edges h g and g f to the dotted lines 
will be 22 inches. 

We have now two views of one-half of the 
back head, and these two views show us the 
appearance of the back head after it has been 
bent and flanged. 

The junctions at a@,, k, and c, are sharp, 
instead of curved, as they should have been ; 
but since the radii of the curves with which 
these junctions should have been made are 
comparatively short, we may consider the 
junctions to be as shown in Fig. 452, and 
thereby greatly simplify the construction 
without introducing any appreciable errors. 

Through the point &, draw a horizontal line, 
k, p, cutting the semi-circumference a b ¢ in 








the point 7, and the diameter a c in the point 
p. Divide the line %, c, into any number of | 
equal parts, say five, and through the points | 
of division 1, 2, 3, 4, draw horizontal lines, 

cutting the semi-circumference a }c in the | 


points 1n, 2n, 8n, 4n, and the diameter a c in 
the points 1p, 2p, 3p,4p. This now com- 
pletes the preliminary views on the black- 
board, and these views we require for laying 
out the outline of the sheet, as shown in Fig. 
453. 

We shall now assume that the outlines in 
Fig. 453 are to be drawn directly on the 
plate. Through the center of the plate, and 
parallel to its edges, draw the line h, e, ; on 
this line lay off a point, z,; from this point, 
as a center, and with a radius of 19}% inches, 
describe the arc a, 0,1; the point / of this 
arc cannot now be established, consequently 
describe the arc in this direction long enough. 
From the center 7, lay off on the line hg ¢, a 
point m, and make the distance from 2, to 


| m equal to b, kK, in Fig. 452. From the point 


m lay off in succession on the line h, é, five 
spaces, each equal to one of the spaces on 
the line k, c,, that is, equal to the distance 
between the points 1 and 2, or that between 
2 and 3, and thus obtain the points of divi- 
sion 1m, 2m,3m, 4m. Through the. points 
m, 1m, 2m, etc., draw horizontal lines. Make 
1 m equal to n p (Fig. 451); 1m 17 equal to 1n 
1p ; 2m 2/1 equal to2n 2p, and soon. Through 
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the points 7, 17, 27, 37, 47, c, draw a curve and 
thus complete the shaded surface which is 
the form of one-half of the sheet without a 
flange. 

To this we must now add an amount nec- 
essary for the flange. In Fig. 452 we see 
that the flange is to project 28 inches ; hence 
on the line hg ¢, (Fig. 453) lay off a point h,, 
and make its distance from a, equal to 2 
inches. From the center 2,, and with a ra- 
dius z, h,, describe an arc h, h, f, (for the 
present make this arc long enough in the di- 
rection f,); again on the line h, e, lay off a 
point, e,, and make the distance from c, to e, 
equal to the depth of the flange fo (Fig. 452); 
through the point ¢, draw towards /, a curve; 
the distance between this curve and the curve 
ce, 3/ /, must gradually decrease, until finally 
the curve e, ¢, f, becomes tangent—in the 
neighborhood of the point f,—to the arc f, h, 
h,. This completes the outline of the back 
head before it is bent or flanged, and the sheet 
must be cut to the arc h, h, f, and the curve 
S's &s &s- 

549. The amount allowed for the flange 
will be slightly more than is necessary ; the 
reason for this is seen in Fig. 454, which rep- 
resents, on a larger scale, the flange around 
the circular portion of the head ; notice that 








at a, the junction of the flange and the head 
is circular, but we have assumed it to be 
square, and therefore the amount allowed for 
the flange will be a trifle more than required 
for a junction as shown at a,. 

550. Fig. 455 represents the flange at the 
lower portion of the head. Here we notice 
that the outer sheet overlaps the flange 2§ 
instead of 24 inches, as shown in Fig. 454; 
this is caused by making the edge fg of the 
flange (Fig. 452) parallel to the outer surface 
ky ¢, of the head. The amount of overlap in 
Fig. 455 also gives the reason for allowing 
more for the flange at c, e, (Fig. 453) than 
that allowed at a, hs. In the case before us 
there is no particular objection to the outer 
shell overlapping 28 inches on this particular 
part of the flange ; indeed, such an allowance 
may in some cases be advantageous, as it is dif- 
ficult to flange plates exactly to the correct 
shape, and the amount which we have allowed 
for lap in Fig. 453 (apparently too large) may 
be required to make the overlap at the bottom 
of the head equal to that at the top of head, 
namely, 24 inches, as shown in Fig. 454, 
which, in this case, is the smallest overlap 
admissible. 





ExHauvst FAn. 


551. So far we have shown the edges of 
the sheet to be square, and indeed for the 
purpose of laying out the sheet we should al- 
ways consider these edges to be square. In 
reality, the edges of the sheets before calking 
are not square, but will appear as shown in 
Fig. 456. 

Directions.—On one of the sheets of draw- 
ing paper, 20x15 inches, find the develop- 
ment of the back head. Use a 3-inch scale. 


———_-<s 


The decision of the Commissioner of Pat- 
ents, in which he refuses to re-open the cases 
of some of the contestants of priority of in- 
vention in the Bell telephone patents, will 
give the people all the benefits of monopoly, 
about which we are told so much. Accord- 
ing to the theory of those who believe mo- 
nopoly cheapens prices, there will not be, 
much longer, reason for the complaint of ex- 
orbitant charges for telephone service. 


—— ——. epee ——— 


The old saw-mill at Rocky Hill, Connecti- 
cut, supposed to be the oldest in the country, 
has been torn down. It was known far and 
wide as the old Ephraim Goodrich saw-mill, 
and was of the most primitive construction 
imaginable. The saw was a cumbersome 








horizontal affair, set in a monstrous wooden 
frame, propelled by a natural waterfall upon 
a big wooden wheel, an invention of past 
ages. When the machinery was set in mo- 
tion, the earth for miles around reverberated 
with the most hideous noises, and the work 
was slow. It was told of old Ephraim, that, 
after starting a prodigious log upon its road 
of separation, he used to lie down upon the 
carriage and sleep the weary hours away, 
awakened when the log had run its race by 
the comparative stillness of the mill. A new 
grist-mill is now building on the historic site. 
—The Industrial Journal. 


—_——_ +> —_ —__—_ 
The Buffalo Exhaust Fan. 





We illustrate herewith a new exhaust fan 
which possesses several distinguishing fea- 
tures, prominent among which is the solid 
case, the peripheral portion of the shell or 
case being cast in one solid piece, to which 
the center plates are accurately fitted, metal 
to metal, without the interposition of any 
other substance whatever. It is claimed, as 
the result of this manner of construction, that 
the fan is practically one piece, and that, un- 
der any service, the bearings must al- 
ways be in perfect alignment vertically 
and laterally with the rest of the ma- 
chine. 

The journals are long and heavy, 
supported by the arm having planed 
surfaces fitted accurately to the body 
of the fan. By means of a system of 
gauges and templates, the different 
parts of the fan are so proportioned 
and fitted each to the other, that at the 
highest speed there is practically no 
vibration. Both bearings of the ex- 
haust fan are on one side, leaving the 
inlet entirely unobstructed. 

These exhausters are especially 
adapted for removing smoke and gas 
generated in blacksmith shops, chemi- 
cal works, and factories in general ; 
for removing dust from emery and 
other polishing wheels, buffing ma- 
chines, and for the removal of offen- 
sive odors from try kettles, varnish 
factories, etc. 

These fans are made by the Buffalo 
Forge Co., Buffalo, N. Y. 


—_->-+—__ 


Making Elbows, Bends and Branch 
Pipes in Loam. 





By S. Bouuanp. 





FIRST PAPER. 





In a previous article on this subject, 
a method for moulding such castings, 
when but one of a kind is wanted, was 
described. We will now consider 
some other methods which will best 
meet the case, when the order is for a 
sufficient number to warrant the neces- 
sary outlay for casings, etc., by which 
means the founder can produce castings 
with greater facility and at less expense. 

In order to give a clear exposition of the 
method of moulding pipes in casings, let us 
proceed to make a 24-inch socket pipe, 10 
feet long, and bent to 14 feet radius. The 
succeeding instructions will serve for flange 
pipes as well. 

Fig. 1 (page 4) is a sectional view of top and 
bottom halves of the casings required for 
moulding such a pipe. The thickness is 1 
inch all through, strengthened by ribs, 2 
feet apart, extending all round, from flange 
A to flange B, as indicated by the outer line. 
Lugs for lifting purposes are shown at C, D, 
#,and F'; these may be either separate or at- 
tached to the ribs, according to circumstances. 
In this instance 12 inches is allowed for loam, 
which is held to the casing by the prickers 
shown. Let these prickers be 14 inches at the 
base, and 4 inch at the top, forif they are made 
any lighter than this their life is short. They 
may be set in about 6 inches apart, and vent 
holes cast in the same ratio. 

It will be seen at G that provision is made 
for holding a stud with which to support the 
core ; this socket is made to receive a stud 1 
inch in diameter, and must be set in exact 
position to catch the packing H, which, as 
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shown, extends from the surface of the core 
to bar J. Provision for holding down the 
core is shown at J, consisting of two clamps 
of wrought-iron, 1} inch square, cast in the 
casing; one on each side of the hole through 
which the stud K is dropped. A stout bar, 
resting on the stud, and firmly wedged under 
these clamps, secures the thing at once. 

This stud K is seen to rest on a wrought- 
iron plate, 4 inehes square and 4 inch thick, 
and between this and the packing J is in- 
serted a piece of wood 1 inch thick, and of 
the same dimensions as the plate ; this wood 
burns away in due time, and releases the 
core iron. Of course the casing is made to 
the form of the pipe, as seen at section of 
socket end, Fig. 2; and it is best to allow 6 
inches extra length, as shown at A. The 
core, extending the same distance past the 
bearing, forms a space into which sand may 
be rammed all round after the mould is 
closed ; and by this means make it impossi- 
ble for the iron to escape at any part of the 
bearings. 

The mode of sweeping this mould is shown 
in detail at Figs. 2, 3 and 4. Fig. 4 repre- 
sents a frame of cast-iron, made to the outer 
dimensions of the pipe on its inside edge 
(only at the print ends, which must be the 
width of the core at that place), and whose 
outside edge corresponds to the casing at A, 
B, Fig. 1. 

This frame and a body sweep, in conjunc- 
tion with the spindle attachment shown, con 
stitutes the whole arrangement for forming 
the outside of the mould. 

It will greatly facilitate thé operations 
if the casings are set one on each side of a 
vertical spindle, with which to sweep off 
the joints; and should the spindles al- 
ready erected not be available, one can 
very readily be extemporized for the pur- 
pose. The joints may be rammed with 
dry sand facing and swept with a straight 
board, after which the iron frame is 
placed thereon, and the mould formed. 

It will be seen that the spindle B, Fig. 

2, works in a loose bush, which is held 
in its place by a set screw C, and that it 
is prevented from moving endways by 
the collar D. The reason for having this 
loose bush is obvious ; the center of the 
spindle must be on a line with the joint 


of the mould, as seen in Fig. 3, and 
when the frame is reversed, and placed | 





The labor of making cores for this job will 
be appreciably lessened by ptoviding a half 
sore-box of cast-iron in which to make them. 
When such a box is furnished, all that is 
















































pared that an almost unlimited number of 
pipes may be cast therein with absolute 
safety, the frame and horizontal spindle be- 
ing used in exactly the same manner as di- 
rected for the casing. The 
inner circle represents the 
mould, the bottom half of 
which is built on foundation 
plate A, up to the points B, 
B, where another plate, which 
is a fac-simile of the flange on 
the casing, is placed and se- 
cured by bolts C C. 

For the top half, make the 
covering plate as shown with 
lugs, or handles H#, ZH, set con- 
venient for lifting and rolling 
over. Let holes be cast about 
every 12 inches along each side 
of the plate, for the purpose 
of securing cross bars F, 
which, as shown, have flanges, 
with holes cast to correspond 
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use in manufacturing processes or in the 
boilers of the power plant. In England, where 
it is made, it is meeting with very gratifying 
success for the purposes indicated. 

The body of the filter is of wrought-iron, 
and contains a layer of charcoal or other 
filtering material resting on a perforated 


| bottom covered with wire gauze, the charac- 
| ter and thickness of this layer of filtering ma- 


terial depending upon the requirements and 
the kind of water to be filtered. Under this 
is a distributing arrangement by which nu- 
merous small jets of air are introduced, the 
pressure being supplied by a pump or blower. 
The inlet for the water to be filtered is above 
the tiltering material ; the outlet for the clean 
water at the bottom of the apparatus. 

At the upper part an outlet is provided for 
the exit during the process of cleaning of the 
accumulated dirt and impurities. Access to 
all parts where it is needed is provided for 
by man-holes. The filter will work continu- 
ously without diminution of flow or thor- 


| oughness of action, for a time varying from 
| 5 to 40 hours, according to the character of 
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MAkINnNG ELBOWS AND PIPEs. 


needed in the way of ccre-iron is a stout bar, | 
made to the curve of and central with the | 


with those cast in the top plate. Bars and 
plate are then made one by bolts G, G, and 


on the other half, the bush must be moved | pipe, on which loose frames are wedged fast | similar plates to those at B, B are secured to 
to bring the center ona line with the joint, | along its length, at a proper distance from | these bars by bolts at H, H. The bars, 
as in the former instance. If this were | each other, as shown in section at Fig. 1.| having a flange along their outer edges, 


not done, two frames would be required, | 
|Tram about 6 inches of sand solid all round, | the lugs #, #, extending beyond the outer- 


and four holes bored instead of two. 


With such a rig as this it is only required to | 


The horizontal spindle serves to form the | filling the inside with coarse cinders as the | 


ends, and also the bearings for the core, and, 
as will be plainly seen, flanges may be swept 
with the same facility as plain ends. The 


body of the pipe is formed by a sweep, made 


to rest on the frame as it is drawn from end 
toend. By using one frame for both halves 
an absolute fit is obtained by simply smooth- 
ing off the loam even with the outer edge of 
the frame in both cases, and carefully match- 
ing them when closing the mould. 

The mode of pouring in this case will be 
governed by the style of core used. Should 
the core be made of a material which will 
allow the iron to be dropped on the top, a 
sufficient number of holes must be cast in the 
casing for the purpose of forming the gates. 
Or, if it is thought best to make the bottom 
half in dry sand, and the top green, then pro- 
vision can be made in the bottom casing for 
the insertion of the necessary gates, and se- 


curing the runner box in which the pouring | 


basin is to be made. 

Again, should an entire green sand core be 
used, it will be best to provide for running 
in at the end, by casting holes at one end of 
the top casing for upright runners to connect 


with gates cut round the bottom bearing ; | 


these again connecting with the casting in 
the dircetion of its length. Such a runner is 
easily made by attaching a finger-piece to the 
sweep, at the point where it is intended to 
run the pipe, connecting it with the mould 
afterwards. The latter mode will be found 
applicable in nearly all cases, and is by far 
the best method, owing to the fact that neither 
cope nor core offers any opposition to the 
free ingress of the iron. 


ramming progresses. The top half can be | 
swept off with a strickle, made to work on 
the edges of the half box, and any little de- 
viation from a correct half in the iron box 


hold the bricks firmly in their place, while 


most part of the mould, and set central 
with it, allow the cope to be rolled easily 
either one way or the other, resting on them 


(the lugs) throughout the whole operation of 
| reversing. 





THe TORRENT FILTER. 


can be rectified by adding to or reducing the | 
strickle, as occasion requires. | 

The utility of the method herein suggested | 
for sweeping pipes is not by any means con- 
fined to moulding in casings. By referring 


to Fig. 5 it will be seen how easily it may be | make it suitable for drinking purposes or for 
. . | 
|applied to a regularly built mould, so pre- | 


The Torrent Filter. 





The engraving accompanying this is of a 
filter designed for use in connection with 
water-works for purifying river water to 


manufacturers requiring pure, clean water for 





| 
| 


the water. 

When it is required to clean the filter the 
ordinary supply and outlet valves are closed 
and through another pipe the cleaning water 
is introduced. Above the filtering material 
is an outlet pipe, through which the accumu- 
lated mud is washed out by the reverse cur- 
rent. 

This, however, is not of itself sufficient to 


' wash away adherent impurities ; but by open- 


ing the cock for admitting the air press- 
ure the filtering material and impurities 
are violently agitated and loosened, thus 
making it practicable for the latter to be 
carried off by the current of water As 
soon as the outflowing stream shows 
that the impurities have been carried 
away, the former conditions are re- 
stored, aud the filtering operation re 
sumed, the filtering material settling to 
its normal position within thirty seconds. 
This filter has been adopted by various 
public departments, as well as by various 
private manufacturers, who report very 
efficient action and great economy over 
other methods. The manufacturers are 
the Pulsometer Engineering Company, 
Limited, London 8. W., England. 


—__- <> 
A Reading Room. 





G. A. J. Brown, Haughville, Ind., writes 
us: 

By the liberality of the proprietors of the 
several iron works situated in the village, and 
the endeavors of the workingmen them- 
selves, with some help from the other citizens, 
we have been enabled to start quite a neat 
little reading room at a cost of five cents a 
week to members, and hope in the future to 
add something of a library. 

ee Es 

As a result of a collision between the two 
sections of a freight train on the Cincinnati 
Southern Road, near Sunburnt, Tenn., that 
road is likely to suffer what is probably by 
far the heaviest loss ever sustained from such 
apn accident. The collision occurred in a tun- 


| nel, which had pierced several seams of coal, 


and the forward section of the train, consist- 
ing largely of loaded oil tanks, was ignited 
from the tire-box of the colliding engine. The 
burning oil set fire to the coal seams, and it 
is likely that they will be completely burned 
out, in spite of all that can be done to pre- 
vent it. The total loss is estimated at about 
$600,000. 





hee 2 


It is demanded of the locomotive’ engine 
uhat it shall furnish steam to heat the cars 
in its train, and now the 7ribune suggests 
that it be made to furnish power to generate 
electricity to light them, as ‘“‘ the problem 
seems a simple one.” A locomotive fireman 


| could tell the 7rzbune that even now the prob- 


‘lem of keeping up steam is rather’a complex 


one, that is, if it is allowed he knows any- 
thing about it. There is nothing new in the 
suggestion, however, as locomotive boilers 
are at present madeto furnish power. for 
lighting trains, but the subject is far from 
being simple. 
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Plowshare Grinder. 





We illustrate with this a grinder designed 
especially for grinding and polishing plow- 
shares, though the features which make it 
specially adapted for this work also make it 
desirable for grinding any other castings 
which are so heavy that it is necessary to 
handle them on a truck instead of holding 
them to the wheels by hand. 

The machine has a very heavy square 
base, with a liberal spread, so that it will 
stand firmly on the floor and be free from 
undue vibration. 

The arbor, as will be seen, is long, and is 
held in four bearings. The long arbor is re- 
quired to give clearance to large work. 

Following are some of the principal dimen- 
sions : 

Weight, without wheels, 1,600 pounds ; 
height from floor to center of spindle, 
42 inches. Height of base, 30 inches. 
Length of two outside bearings, 8 inches, 
and are self-oiling. Length of two inside 
bearings, 6 inches, located each side of 
pulley and not shown in cut. Diameter 
of spindle in bearings, 2} inches. Diam- 
eter of spindle where wheel goes on, 2 inches. 
- Distance between wheels, 60 inches. Dis- 
tance spindle extends beyond frame, leaving 
clgar space to handle work, 21 inches. 
Entire length of spindle, 71 inches. 
Spindle pulley, 8x6 inches. Carries two 
wheels any size up to 30 inches diameter. 
Floor space of base, 34x34 inches. Driv- 
ing pulley on countershaft, 20x6 inches. 
Tight and loose pulley, 16x8 inches. 

This machine is made by the Spring- 
field Glue and Emery Wheel Co., Spring- 
field, Mass. 

a en 
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Theory Regarding the Traction Ef- 
ficiency of the Electric Locomotive, 


Editor American Machinist : 

Reference has been made to the fact 
that the electric locomotive will draw a 
considerably heavier load than the steam 
locomotive of the same weight, and the 
suggestion advanced, that it is due to © 
some electric condition of the rails and 
wheels. While I believe it has been 
clearly shown that certain things slide 
one upon the other much more freely 
when a current of electricity is passing 
from one to the other than when not, I do 
not know whether, in the case of the 9th 
Ave. cars, the electricity passes from the 
wheels to the track, but if it does the 
result is quite the reverse from the action 
assumed in the case of the locomotive 
wheels, and it does not seem at all 
necessary to refer the matter to any elec- 
trical or magnetic theory, as the mechan- 
ical conditions alone are such as to 
explain the apparent inconsistency, and in 
this way: The power of the electric motor 
is constant and the steam intermittent. If 
the steam locomotive has but a single cylin- 
der, and the power required to draw the train 
be seven hundred pounds, the force exerted 
by the piston would be nothing when the 
crank was at the dead center, and eleven 
hundred pounds at the maximum; so that, 
while the electric motor doing the same work 
would exert only seven hundred pounds to- 
wards slipping the wheels, the steam locomo- 
tive with one cylinder would at times exert a 
force of eleven hundred pounds. This as- 
sumption does not take into account the vary- 
ing steam pressure nor the angularity of the 
connecting rod, which in certain positions 
would make it more, nor the weight of the 
reciprocating parts and inertia of the drivers, 
which would make it less, though, as slipping 
takes place in starting the train, the inertia 
would have but little influence. 

It is true that steam locomotives are not 
single cylindered, and at first sight it would 
seem that that makes a vast difference, and 
that with two cylinders the impulse is almost 
constant; but even assuming the steam press- 
ure to be constant throughout the stroke, as 


was assumed with the single cylinder, the | 


rotary effect of the two cylinders is not con- 
stant, and (unless I am badly mixed in my 
diagram) with a mean of fourteen hundred 








pounds, or double the mean of the single cyl- 
inder, there will be a minimum of eleven 
hundred pounds, and a maximum of fifteen 
hundred and seventy-one pounds. This vari- 
ation, together with the varying steam press- 
ure on the piston, it would seem, is sufficient 
to account for the extra efficiency of the elec- 
tric motor, if I am correct in my assumption 
that the limit in both cases is the slipping of 
the drivers. JouN E. SwWEET. 


Crank-Pin Areas. 
Editor American Machinist : 

I have read the letter of Mr. Louis Kunz 
relating to crank-pin areas, published in your 
issue of Feb. 21st. 

I confess I am somewhat surprised to see a 
comparison of locomotive and marine engine 
crank-pin pressures made in dead earnest by 
anyone ; especially with a view of arriving 
at the proper area for steam engines in 
general. 

If Mr. Kunz can conveniently visit the 
Stevens Institute of Technology at Hoboken, 
N.J., he will there find a car-wheel axle 
running in every way under the same condi- 
tions (except a dusty road bed) that he finds 
it when under a heavily loaded freight*car 
or Pullman coach. 
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etc., were going off on other angles to suit 
the varying caprices of the ship’s frames, 
keelsons, etc. For a fourth condition, we 
must prepare to run our marine engine pins 
during one hundred and eighty consecutive 
hours ; a locomotive pin runs continuously 
from two to seven hours. Then again, if 
our pins should happen to heat, they would 
be obliged to ‘‘ grin and bear it,” as the ship 
must, in case of storm, have her headway kept 
on, or go into the trough of the sea, perhaps, 
before steady-sails could be set and made to 
draw well. When I say a marine engine pin 
should not be subjected to more than 400 Ibs’. 
pressure per square inch I am making the ad- 
solutely necessary allowance for all the condi- 
tions just named. 

Stationary engine crank-pins running on 
firm foundations, under room temperatures 
ranging from 65° to 80°, with good reliable 
lubricants, can have pressures from 500 to 
800 Ibs. per square inch, but they will heat 
and cut very badly if the oiling device does 
not perform its work well. 

I leave Mr. Meyer to defend the much 
abused locomotive crank-pin, feeling per- 


engine designers” for assistance. 
W. H. Horrman. 











PLOWSHARE GRINDER. 


In order to complete these conditions, a 
fan blower is placed with its discharge noz- 
zle facing the truck housing, journal and 
box, and the speed of the current of air com- 
ing from the nozzle of the fan is equal in all 
cases to the various speeds of passenger and 


freight trains. Mr. Kunz can there see that | affected by the difference of the density } 


a loaded journal running in an ordinary ma- 
chine shop shows one condition, and that the 
same journal running in a blast of air with 
speeds varying from ten to sixty miles an 
hour, shows quite another condition. 

If the good people at the Stevens Institute 
should continue these journal experiments, 


| Barometer Readings, 

Editor American Machinist : 
| Not long since one of your correspondents, 
| over the signature of ‘‘ Packing,” asks 
| whether the reading of a barometer 


| placed in an engine room will not be 


of the air in the room, as compared with the 
outside atmosphere. 


with the air outside, and though it differs in 





To this I reply no; for | 
the air in this room is in free communication | Hditor American Machinist : 





h 








will the mercury differ by more than one per 
cent. of its height. Thus a vacuum of 27 
inches and a barometer of 30 inches differ 
by 3 inches,we will say, at the lowest temper- 
ature. The temperature rises 90 degrees or 
so, and the two columns will rise to 27.27 
and 30.80, so that their difference is now 3.03 
inches. Their difference is thus a bare +82d 
greater than it was when cold. If, however, 
the barometer were at the entrance porch 
and the vacuum gauge on perhaps a steam 
pipe, their difference of reading might be 
as seen over a quarter of aninch in error; but 
this would be due to temperature only, not 
to any difference of density. Indeed, the 
column in the heated and less dense air 
stands higher than that in the cold and heavy 
air, showing the difference to be in the weight 
of the mercury. W. H. Booru. 
Manchester, England. 


Mounting Drawing Paper and 
Tracings. 


Editor American Machinist : 
Allow me to give my practice in the mat- 
ter of which “‘ Pedro” wrote in the issue of 


fectly assured that he will not find it neces- | Feb. 7—the mounting of drawing paper. He 
sary to apply to ‘‘some experienced steam | gives two rules, to which I add a third : Use 


good common sense. 

I have used a large amount of bond paper, 
and do not remember to have had a single 
failure in obtaining good results. My 
method is as follows: I cut my sheet 
nearly the size of my board, and having 
my board perfectly dry and clean, I lay 
the sheet upon it and turn up the edge all 
around about of an inch, thus making 
a shallow pan ; then, taking a clean sponge 
full of water, I wet the entire surface of 
paper, edges and all, taking care that no 
water gets on the back side of the edges 
on the board where the glue is to come, 
then with my prepared glue warmed, I 
glue one edge and stick it fast to the 
board, and stretch the paper, as I do so, 
and rub it well down onto the board with 
a smooth rubber, like the ivory handle of 
aneraser. By the time you have gone 
around the four edges, your board being 
dry and the glue warm, it will set and 
there will be no danger of its not sticking. 
Then take your sponge and take up all 
the superfluous water from surface of 
paper, and see that the moisture is as even 
as possible, and when dry you will have 
a surface which is a delight to work on. 

As to mounting tracings on cardboard 
or common board, paste, mucilage or glue 
ought not to be used. Dampen the tra- 
cing, soas to give it stretch, then give the 
board upon which tracing is to be mounted 
a coating of shellac varnish, apply the 
paper, commencing at one edge and hold- 
ing the other opposite edge up, so that 
but a small part of tracing comes in con- 
tact with board; press it down in same 

manner that paper hangers do with wall 
paper, and if the work has been carefully 
done, there will be no trouble with air bub- 
bles. If the tracing is of considerable size, 
varnish only a portion of board at a time. 


C. C. CoLuins. 
Newark, N. J. 


Covering Shafts with Plaster of Paris, 


In your issue of Feb. 2ist you ask for 


density, it still acts with perfect efficiency as| information on behalf of a correspondent 
a transmitter of the atmospheric pressure | who has trouble. in covering 34’ x 6 feet 
| through the keyhole and door chinks. Doubt- | shafts with plaster of Paris. 


The following 


they may sometime conclude to practically | less ‘‘ Packing” has noted that the readings | directions with proper care will insure suc- 
illustrate the frequently unhappy condition | of an inside and outside barometer are differ- | cess : 


of the marine engine crank-pin. 


ent, but this is simply because a column of | 


1st.—The shaft must be freed from grease 


I will not attempt to describe an experi-|hot mercury is lighter than one of equal | of any kind, by washing with a warm solu- 
mental apparatus to fully illustrate the real | Leight but cold, and therefore a column of ition of carbonate of soda (washing soda) 


practical conditions under which this class of 
crank-pins work, but it would necessarily he 
rather expensive in construction. For the 
first condition, we would want the tempera- 
ture of a very badly ventilated engine room 
raised to 90°, 100°, and even as high as 115°, 


/mercury in an engine room will read higher 
| than one outside and colder. Most pocket- 
| books give correction tables to apply to ba- 
| rometer readings for temperature, but where 
'a barometer and vacuum gauge stand side by 
|side they will be equally affected by heat, 





or concentrated lye. 

2d.—The plaster of Paris should be 
heated in some flat receptacle and stirred 
meanwhile, to expel all moisture and gases, 
and sifted in a fine sieve immediately before 
mixing with water, while still warm (unless 


as these temperatures generally rule. For| and the very small difference between their | freshly ground plaster of Paris can be pro- 
the second condition we would require a/| differences when hot and when cold is too! cured, which is of course the best). 
device to imitate a genuine case of continued | slight to affect a reading, and thus, no matter 3d.—The shaft and mould should stand 


” 


‘racing 


of the engines during a tough | how hot the engine room, the differences of | at about 30° with the vertical. The mould 


‘‘norther.” For the third condition we want | the two columns will show the lack of abso- | may be simply a piece of sheet-iron or zinc 
the main shaft with the crank-pins suddenly | lute vacuum, almost exactly the same as | lapped around and held in position by wir- 


forced at one angle, while the frames, guides, 





'when cold. 





In few, if any engine rooms! jing, with a centering piece at each end. 
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Ifa sande number are secuibeel the mould 
should be made of three segments; in either 
case the mould should be oiled inside, to in- 
sure easy withdrawal (raw linseed oil is the 
best). The plaster of Paris should be mixed 
to the consistency of cream; the pouring 
should begin in a small stream against the 
lower side of the mould, gradually increas- 
ing until full. I would use no less than three 
buckets for mixing at once, to insure conti- 
nuity and facility in pouring. As soon asthe 
mould is filled it should be raised to a verti- 
cal position, and the shaft should be struck 
several smart blows (with a large mallet) on 
the end, to settle the wrinkles. 

The danger of cracking from shrinkage (due 
to the great length) in drying will still exist, 
in which case a very thin mixture of plaster 
of Paris painted in with a camel-hair pencil 
will rectify the evil. 

A. E. Dupas. 
New Orleans, La. 





Editor American Machinist : 

If your correspondent (page 4 of Feb. 21 
issue) will mix his plaster of Paris by first 
having water in the vessel and then putting 
the plaster in and allowing it to sink to the 
bottom before stirring — he will not be 
troubled with air holes. ii Ee 


Watson & Stillman’s Time-Keeping. 
Editor American Machinist : 

In the notice of our new system of time- 
keeping I notice one slight inaccuracy, which, 
if true, would tend to make it more inconven- 
ient for foremen to give the slips out. 

The slips are made up in pads of 100 cach, 
which givesa backing upon which to write, 
and keeps them in good condition. This pre- 
vents their being stamped before giving out, 
without unnecessary trouble by foreman. 
The slips of one day are all stamped by time- 
keeper after taking them up. 

The new system has already enabled us to 
settle several disputes favorably. 

F. H. STILLMAN. 


Expansion Joints, 
Editor American Machinist : 

D. W. L. asks for the opinion of the readers 
of the AMERICAN MACHINIST regarding ex- 
pansion joints. For one, I will say, don’t use 
them if you can help it. There are very few 
places where the expansion of pipes cannot 
be provided for in some other manner, If 
no other means were possible, I should use a 
slip joint with the pipe securely held in po- 
sition, so there could be no vertical or side- 
ways movement of it. It should be packed 
with great care, especially as regards tighten- 
ing up the gland evenly, so as not to bind the 
sleeve. I have seen a brick wall bulged out, 
where an expansion joint refused to operate. 
In this case it was owing to the floor from 
which the pipe was suspended settling from 
an overload of goods. There are corrugated 
copper joints that are highly spoken of by 
some, but it seems to me that the continual 
springing of the metal would in time cause a 
fracture, especially if the movement was 
large. PererR H. BuLLocK,. 





Another Stick in the Hogshead of 
Water. 
Editor American Machinist : 

I saw in the February 7th number a ques- 
tion (52) asked by Mr. Lee Whitaker, in re- 
gard to a tank of water not freezing and 
bursting when there was a stick of wood in 
the tank. 

I will relate my experience : Several years 
ago, when I was a boy, my father bought a 
large hogshead which was about 4’ 6’ diame- 
ter and 5’ deep, to catch rain-water from the 
roof of the house. When he had paid for the 
hogshead he said to the man from whom he 
* bought it, ‘‘ Well, I suppose I shall have to 
let the water out of this in the fall, and have 
it empty all winter.” ‘Oh, no,” said the 
man; ‘‘ you just get a piece of 4x4” or 4’'x 
6'', or any piece of wood, long enough so that 
its weight will keep it on the bottom of the 
hogshead, and throw it in. You never will 
have it burst, if it freezes solid. If a thaw 
should set in, you want to drive the stick 
down, so that the end will be on the bottom 
when the melting ice raises up,” 





We had no faith | in it, but thought we 
would risk a bottom, so we putina stick 
2''x3” or 3x4", I have forgotten which. The 


upper end rested on one side, and the lower | 


wherever it happened to strike. When winter 
came, the hogshead froze solid, the ice bulged 
up in a great hump all around the stick. Nei- 
ther the bottom nor any of the staves started. 
We used that hogshead six or seven years, 
and it was all right then. 

The only way I could explain it was that 


when the ice expanded the particles followed | 


the lines of least resistance, and that being 
around the stick, as the large hump or mound 
around the stick showed. The stick must 
bear on the bottom of the tank or vessel, as I 
remember once I had a barrel I did not want 
to burst, so I put a broom handle init. The 


water froze solid, and did not burst the bar- | 
A thaw came on and I forgot to drive | 


rel. 
the stick down ; then it froze solid again and 
out came the bottom. 

I examined the ice, and the stick was only 
one-half inch from the bottom. In very large 
tanks I think there should be two or three 


sticks, to allow the expansion to take place | 
around, Still, one large stick will do it, but | 
it will be harder work to drive down when a| 


thaw comes. 
Chicago, Il. 


B. 8. 


A New Boring Bar, 
Editor American Machinist : 
As the subject of boring bars is being dis- 


| of affinity between the cores and hot iron. 


The greater proportion of work being done 
requires a core varying in size from one to 
three feet in length, six inches in width, and 
one and three-eighth inches thick, vented at 
diagonal corners. The core mix has varied 
'from seven parts of sand to one of rye meal, 
or one to nine of flour, along the scale, down 
to twenty to one of flour and sour beer ad. 
lib., finally reaching sand and molasses only. 
Of necessity the more flour the more smoke, 
and one of the moulders, a man of extremely 
sensitive temperament, was thereby much 
inconvenienced, and sought a remedy. He 
found it in the shape of the following sug- 
gestion: Lay a gas pipe, or rather a net-work 
| of pipes, along the foundry floor—have an 
uptake pipe and burners of a number equal 
to the number of flask vents; as the flasks 
are poured off, turn on the gas, light it, and 
away goes the smoke. The idea being novel, 
I lay it before your readers, thinking that 
its adoption might make things in the foundry 
| go easier, especially on a foggy day. The 
one or two little objections to it are the pipes 
sticking up all over the floor to the number 
of 400 to 500; the liability of Jim running 
against them while carrying a ladle of hot 
| iron, and a consequent accident ; the time of 


\turning on the gas and its usual get-in-its- 
| work at the meter; the breaking of pipes, 
vete., would, to the progressive moulder, count 
as nothing if there was an abatement of the 
' smoke nuisance. 


















es am 


A New Borrne Bar. 


cussed in your valuable paper, I send you a) 


drawing of my design. 

It consists of the bar A, 
which isthe bolt B, putin 8," out of the cen- 
ter of the bar. In the head “of the bolt B there 
is a center in line with the bar A (that is to 
set the bar true when you want it so); turning 
the bolt B causes the bar to run eccentric, 
raising the tool D from the center and caus- 
ing it to bore the hole larger. The check- 
nut C holds the bolt B in place. 
holding the tool in position, or a key might 
be used instead. 


in the end of | 


Eis a bolt | 


‘‘Old Sandy” thought he could improve 
on the scheme, and the following night 
just simply put a piece of sheet-iron against 
the flask, directly in front of the vent, which 
took care of the smoke most effectually, and, 
as a consequence, he has been solid with the 
boys in the foundry ever since. 

Either idea is open to the fraternity, and 
although we shall not put in the pipe system 
at present, we should be glad to hear from 
any poor smoked-out shop that does adopt 
it, as it would undoubtedly prove a blooming 
| success, GRANGER. 


I have used this bar and prefer it to driv- | 


ing the tool with a hammer, especially when | 


cutting V threads. With a little practice 
the proper cut can be given, while with a 
hammer we do not know how much we move 
the tool. 

Of course any distance may be taken for 
the eccentricity. I have taken 3," because 
that is the distance on the bar I have used. 
But I think less eccentricity would be better 
in most cases. F. E. VALIQqUET. 


A Foundry Hint. 
Editor American Machinist : 

It sometimes happens that a tradesman, no 
matter whether he be identified with the iron 
or wood-working interest, meets with men 
who have. many suggestions to make, and 
ideas to offer, which in a number of cases are 
quite amusing, if not instructive. Of these 
I wish to speak. The shop with which the 
writer is connected has the usual foundry 
attachment, which of late has been the field 
of many a ‘‘blow,” owing mainly to a lack 


Boiler Feeding—That Stick in the 
Tank. 
Editor American Machinist : 

It seems to me that good practice now a- 
days means to get a given number of horse- 
power from the least amount of water evap- 
orated, and least number of pounds of 
coal burned. Now, if this be the case, to 
do this we must use all diligence in arrang- 
ing our plant, and especially the supply 
to boiler. Referring to Q. & A. column, 
Question 36, J. W. asks if it is a good plan 
to feed at the top. Let’s see: If we feed at 
the top we must extend our pipe through the 
steam space of our boiler. We are apt to 
feed water of lower temperature than that 
of the steam. Then passing through this 
space will condense a certain amount around 
this pipe, then we discharge on our sheet-iron 
turned up all around to protect our flues, but 
at the same time forming a current of this 
cool water from discharge to the top of water 
line, which will naturally cause cooling at 





the top, and at the farthest point from the 
fire. This will necessitate the use of more 
fuel to create the required temperature. 

Now, I think if J. W. will put on his 
thinking cap for a few minutes, and compare 
his way of feeding with the one I would sug- 
gest, he will prefer the latter. Feed through 
a stand pipe which shall reach the shell about 
three-fourths of the distance from fire wall to 
end of boiler; this will make a good heater 
after entering, then extend your pipe up in- 
side two or three inches, put on an elbow 
with a short piece of pipe open towards front 
of boiler, then you have your cool current, 
where you will receive the heat more direct. 
I think he will get better results with less 
coal and water, and work dryer steam. 

Mr. Lee Whitaker, in Question 52, can 
save his tank to a certain extent by putting a 
stick in the center of it; but if the water 
should be allowed to freeze to a very great 
depth, then it will fail. The stick will act 
as a buoy, and the ice will bulge up around 
the center instead of pressing on a straight 
line across the tank. 8. E. Lewis. 


[In feeding a boiler at or near the top, it is 
not necessary that the feed-pipe pass through ~ 
the steam space. It is entered at one end, 
and passes along below the usual water line]. 


Mounting Drawing’ Paper. 
Editor American Machinist : 

Your article in the Feb. 7th number about 
mounting drawing paper prompted me to 
write to you of a method of stretching paper 
practiced by myself, and probably by many 
others. I generally buy from some chemist 
a half pound of dextrine (powdered) which 
only costs ten cents, and lasts me six months 
orso. Fora drawing, 3 feet by 2 feet, use 
4 teaspoonful of dextrine with the addition 
of enough cold water to make a thin paste. 
I fold over a margin of one inch of my paper, 
dampen the side opposite that upon which I 
wish to draw, and with a piece of flat stick 
apply the dextrine to the margin. I then 
press the margin to the board, slightly stretch- 
ing the paper as I doso. When the drawing 
is finished I cut it inside of the margin, and 
remove the latter by inserting the blade of 
a knife between it and the board, and simply 
peeling it off. It comes away as slick as a 
whistle, leaving the board perfectly clean. 
That’s why I like it. Geo. H. STAGEN. 

Protecting Draftsmen’s Eyes, 
Editor American Machinist : 
Much of the strain on the muscles of the 


‘eyes, caused by close work, like drawing, as 


explained in your recent article on the sub- 
ject, may be avoided by the wearing of spec- 
tacles, the lenses of which are prisms, the 
effect of which is to allow the eyes to remain 
nearly in the same position while looking at 
the drawing board as they would be when 
looking at a distant object without the glasses. 
Of course, an oculist should be consulted 
in order that the glasses may properly fit. 
No one should wear glasses of any kind that 
have not been prescribed by some competent 
person, as the eye is about the last thing to 
be fooled with. DRAFTSMAN, 
———_c a> o____ 


A Protest by Engineers. 





It is rather a dull day when no new scheme 
is developed for making money without 
any very hard work, except that which is 
done by others not in the scheme, whose 
labor is of course very necessary to the suc- 
cess of the enterprise. The organized engi- 
neers of this city have made a formal protest 
to the authorities against the operations of a 
company whose plan seems to be to contract 
with the owners for the management of steam 
plants at rates for which competent engineers 
cannot be employed, and then, in order to 
make profits upon the service, employ incom- 
petent men utterly unable to obtain licenses, 
and compel them to act not only as engineers, 
but as firemen, steam fitters and general 
roustabouts. 

One of the methods made use of by this 
enterprising company is said to be to report 
a boiler as ‘‘ out of use,” and thus avoid the 
necessity of applying fora license. An in- 
stance is given of a boiler reported ‘‘out of 


arctan. ae 


LSND Aare 





ear 


Se ae 


mtn ta 


TAR Da oes NC BE, 









Maxon 14, 1889 


AMERICAN 


MACHINIST 





re 








use ” which exploded, killing. the engineer. 
It is claimed that the steam heating apparatus 
of the school buildings is in the hands of 
utterly incompetent men. The engineers ask 
that this state of affairs be remedied, and it 
is certainly in the interest of owners of steam 
plants and of the public, as well as of the en- 
gineers, that it should be remedied, and that 
speedily. 


Shop Notes. 








An AMERICAN MACHINIST man called at 
the works of E. E. Garvin & Co. a few days 
ago, and found them making preparations to 
move into their new quarters at Laight and 
Canal streets, this city. The new building 
will be much superior and better adapted to 
their business than the one-they have occu- 
pied for some years at 139-148 Centre street. 

The new building contains six floors be- 
sides the basement, comprising in all about 
forty-five thousand square feet of floor space, 
or more than twice the amount they have 
heretofore occupied. 

The building is accessible on three sides 
from as many different streets, and is well 
lighted and ventilated. 

In the center of the basement is the engine- 
room, which contains a 100 horse-power 
Whitehill-Corliss engine, from which a verti- 
cal belt runs up to the line shaft on the 
second floor. By belting from this shaft up 
and down to the others on the floors above, 
short belts are avoided. Friction pulleys 
and couplings are to be used, so that any line 
of shafting can be disconnected at will. A 
separate engine runs the elevator. In the 
rear part of the basement the blacksmithing 
and tool dressing will be done, while for- 
ward of the engine room will be the counter- 
shaft department. The space under the side- 
walks will be utilized for the storage of coal 
along the side of the building ; that in front 
being used for the case-hardening furnaces, 
and in the: back for the racks for tool steel. 


. The ground floor will be used for the offices, 


which will be elegantly fitted up, and for the 
storage and exhibition of finished machinery. 

The next floor above will be used for 
planers and milling machines. Above this 
will be the lathes and miscellaneous tools, 
above which will be the assembling room. 
The walls are all plastered, and all the floors 
ceiled overhead. The drawing room will be 
in the fifth story, the pattern makers’ room 
in the sixth. 

The building will be steam-heated, and 
everything is to be first-class throughout. 
The fact that the Sixth avenue elevated rail- 
road runs within a block of the building, 
and cross-town street car lines also run quite 
close to it, make it easily accessible from any 
part of the city. 

E. E. Garvin & Co. and the men employed 
by them may well be congratulated upon 
the change. 

ae eee 
The Equalization of Lead and Cut-off in 
Slide Valve Engines. 





By FreperiIc A. HALSEy. 





SECOND PAPER. 





II. Obtaining an exactly equal cut-off in 
engines with fixed eccentric, without dis- 
turbing the equality of the lead. 

Throughout this section one fundamental 
fact must be kept in mind, viz.: The acts of 
opening and closing a port by a slide valve 
differ only in the direction of motion of the 
valve. The port is opened or closed, as the 
case may be, by the edge of the valve pass- 
ing the edge of the port, and the position of 
the valve when cut-off takes place is the 
same as when admission takes place. Since 
the valve is mechanically connected to the 
eccentric rod pin, it follows that the position 
of that pin must be the same at cut-off as at 
admission. 

Let it be proposed to design a slide valve 
to cut off steam at half stroke, with equal 
lead and cut-off. 

Strike the crank and eccentric circles of 
Fig. 6. Locate points A, B, the positions of 
the crank-pin, for admission of steam, and 
the corresponding positions a, } for the ec- 





centric center, the rocker to be used being | 
of the first type. With radius equal to the | 
length of the connecting rod, and with center | 
at the middle position of the crosshead pin, | 
strike arcs cutting the crank circle at ¢ and d. | 
Before cut-off in the forward stroke, the | 
crank-shaft, and with it the eccentric, must 
turn through the angle A c, and in the return 
stroke Bd. Space off a' e equal to A c, and 
6’ fequal to Bd. Draweg and fg, and we 
have point h, where the eccentric center must 
be for cut off at c, and 7 where it must be for 
cut-off at d. With radius equal to the length 
of the eccentric rod, and with centers at 3, 7, 
strike arcs meeting at k, and with same ra- 
dius and centers a, h, strike arcs meeting at J. 
Now for admission at A and cut-off at c, the 
eccentric rod pin must be in the same position, 
and as the eccentric rod is of fixed length, 
this position must be /, that being the only | 





III. Obtaining a practically constant and 
equal lead, and a practically equal cut-off in 
shifting eccentric engines, by a method which 
at once fulfills the conditions of I and II. 

Referring again to Fig. 3of the first paper, 
it appears that the fundamental principle of 
its construction is the diminution of the in- 
clination to one another of the lead positions 
of the eccentric rod, and, referring to Fig. 6, 
it appears that the fundamental principle of 
its construction is the direct reverse of this, 
z. e., the increase of this inclination. It 
hence appears at once that the constructions 
of Figs. 3 and 6 are incompatible, and can- 
not be reconciled with one another. Com- 
paring Figs. 4 and 7, on the contrary, it -ap- 
pears that in this general way they agree, but 
while in Fig. 4 the inclination of he and? d 
is reduced to actual zero, 7. e., the rods are 
made parallel, in Fig. 7 a@/ and dx are still 
inclined at an appre- 
ciable angle. Now 
the inclination of a 
land ) & to one an- 
other in Fig. 7 can 
be varied at will by 
changing the length 
of the eccentric rod, 





and by choosing a 
proper length they 





Fig. + 




















can be made paral- 
lel, and the propor- 
tions so found will 
satisfy the construc- 
tion of I, and for the 
particular grade of 
expansion for which 
the construction of 
Fig. 7 should be 
drawn of II like- 
wise. For other 
grades it will, of 
course, satisfy II 
only approximately. 
One qualification 
must, however, be 
made. In Fig. 4, A 
and B are located at 
















the dead points, 
while in Fig. 7 they 
are located at the 
points where admis- 
sion occurs, and 
these are not usually 

















EQUALIZATION OF LEAD AND CUT-OFF. 


point whose distance from both a and h 
equals the length of the eccentric rod. Simi- 
larly for admission at B and cut-off at d, the! 
pin must be at k. The pin can be brought to 
these positions at the proper time by locating 
the rocker fulcrum at any point 0; such that an 
arc struck from it shall pass through & and J. 
The valve stem should then be connected to 
the rocker, as shown at m n. The eccentric | 
rod positions for crank positions A, B are 
shown at a 1, 6 k. The rocker fulcrum 
might be located above the center line, if pre- 
ferred, ato’. 

For the second type of rocker the construc- 
tion is essentially the same as shown in Fig. 7, 
which is lettered to correspond with Fig. 6 ; 
and it is recommended that the description | 
of Fig. 6 be re-read, but referred to Fig. 7. 

We have thus found a mechanism which | 
accomplishes the second object, ‘‘ obtaining | 
an exactly equal cut-off in engines with fixed 
eccentric, without disturbing the equality of | 
the lead.” 





thedead points. It will simplify matters to 
make these points coincide by considering, in 
the first instance, an engine with a lead of 
zero. In Fig. 8 the construction of Fig. 7 is 
repeated for the mean throw of the eccentric 
and with lead zero, but with several lengths 


of eccentric rod, giving a corresponding num- 
ber of points hk’ Bt’ Ul". 


It is plain 
that the inclination to one another of k' 3, 
and /' a, is less than that of &” 6b, and 1" a, 
which in turn is less than k'” } and 7" a, 
the degree of inclination depending on the 
length of rod used. If a length of rod can 
be found such that its two positions shall be 
parallel to one another, the rod so found will 
obviously satisfy both Iand II. This length 
is found in the following manner: It is obvi- 
ous that all the points *’ k’, etc., are on the 
straight line p g, and similarly /'/’’, etc., are on 
7g; therefore, draw pgandgg. Assumea 
trial length of eccentric rod, and with centers 
a, b, strike arcs giving k, / such that band a1 
are parallel, repeating the construction with 








different lengths of rod until the correct 
length is found. Locate the rocker ful- 
crum so that the eccentric rod pin shall 
pass through *& and 7. Now positions a /, 
b k, obviously satisfy II, and, being par- 
allel, they also satisfy I, and an engine 
with its valve motion laid out in this man- 
ner will have the approximately equal and 
constant lead of I, the equal cut-off of II 
for that eccentric throw for which the con- 
struction is made, and an approximately 
equal cut-off for other positions of the ec- 
centric. 
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Communication Regarding Evaporation 
of Horizontal Flue Boilers. 





Editor American Machinist : 

An article in your issue of February 14th, 
taken from the Montreal Daily Witness, on 
the test of the ‘‘ Field-Stirling Boiler,” says : 

‘*Mr. Snow, the general superintendent of 
the Standard Oil Company, who has proba- 
bly more boilers under his control than any 
other man on this continent, stated recently 
that the best result he ever obtained, under 
the most favorable conditions, with the ordi- 
nary horizontal tubular boiler, was nine 
pounds of evaporated water to a pound of 
combustible; and that the average result 
with these boilers will not exceed seven and 
a half pounds... .” 

The horizontal boiler of Mr. William Low, 
of Bridgeport, Conn, at the International Ex- 
hibition at Philadelphia in 1876, in the econ- 
omy trial evaporated 11.923 pounds of water 
for each pound of combustible, and super- 
heated the steam 9.457 degrees and developed 
46.96 horse-power. And in the capacity test 
it evaporated 11.163 pounds of water for each 
pound of combustible, superheated the steam 
9.888 degrees, and developed 69.25 horse- 
power. 

In October, 1888, Mr. George H. Barrus 
made a commercial test of two horizontal 
flue boilers erected under the patents of the 
writer, with the following results: 
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Pounds of water evaporat- 
ed per lb. of coal... .....| 8.999 | 9.10 9.213 
Pounds of water evaporat- 
ed per lb. of combustible.) 11.381 | 11.071 | 11 305 
Suction draft of chimney, ) | 
height of col. of water 0.16 0.24 0.27 
sustained in inches..... 
Steam pressure per gauge 
VOPR os aa aieeee cs 9:6 | 87.8 85 5 86.4 
Horse-power developed.....178.3 {194.6 |188.7 


The heating surface of each boiler was as 
follows : 

Square feet of water-heating surface, 934 

Square feet of steam-heating surface, 107 

Total square feet of heating surface, 1,041 

Square feet of grate surface, 32 

Had the chimney been properly construct- 
ed there is no doubt but twelve pounds of 
water would have been evaporated per pound 
of combustible. The writer has over fifty 
boilers of his improved make and setting in 
use, that average eleven pounds’ evaporation 
per pound of combustible, 

Assuming the accuracy of the statement 
attributed to Mr. Snow, as quoted from the 
Daily Witness, it is evident that the boilers 
employed by him are far below the average 
of horizontal flue boilers in efficiency. In 
other words, they are not up to the standard 
of ‘‘ordinary ” boilers of this class, and are 
greatly inferior to the best of those construct- 
ed and set up on this plan. 

Wo. Barnet LE VAN. 

Philadelphia, Pa. 

eee 


The binding twine trust, which has for 
four years controlled the sale of twine used 
by western farmers for binding grain, has 
already raised the price from 12 to 18 cents 
per pound, and proposes to make a further 
advance to 20 cents. The farmers are getting 
tired of this, and are getting signatures to 
a pledge not to bind their grain unless the 
price of twine is reduced. Pity they could 
not find a substitute for twine, as the cotton 
raisers did for jute bagging. We hope some 
ingenious inventor will help them out of their 
trouble, tothe discomfiture of the greedy trust, 
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Captain John Ericsson. 





Capt. John Ericsson, the illustrious me- 
chanical engineer, to whom this, his adopted 
country, and indeed the world, owes so much, 
died at his residence in this city, March 8th. 
Capt. Ericsson was born July 31, 1803, in 
the province of Wermland, Sweden, coming 
to this country in 1839. 

At the age of ten his ingenious construc- 
tions of machinery attracted the attention of 
those who were in a position to help him to 
attain to that eminence in the profession to 
which his talents entitled him, and at twelve 
years of age he was madea cadet of me- 
chanical engineers. At thirteen he was made 
a leveler on the ship canal intersecting the 
Swedish peninsula. He afterwards entered 
the Swedish army, being promoted to a cap- 
taincy at the time of his resignation in 1826. 

It was in this year that he left his native 
country, to which he never returned, though 
from it he has received many honors and 
decorations. The intervening time, from 
1826 to 1839, was passed in England, where 
he invented a large number of notable en- 
gineering devices, the most prominent of 
which were an instrument for taking sound- 
ings, which is still used, a pumping engine, 
a rotary steam engine, and a system of arti- 
ficial draft for steam boilers. In 1828 he 
applied the principle of condensation to the 
engines of the steamship ‘‘ Victory,” and a 
few years later introduced on another vessel 
centrifugal fan blowers, which are now gener- 
ally used in American steam vessels. In 
1830 he applied the link motion to two loco- 
motives, and in 1834 he superheated steam in 
un engine on the Regent’s Canal Basin. In 
1829 he constructed a locomotive which com- 
peted with Stevenson's Rocket for a prize 
offered by the Liverpool and Manchester 
Railway, and ran at the then amazing rate of 
30 miles an hour. Though the Rocket was 
the victor on account of superior tractive 
power, Ericsson’s engine was conceded to be 
superior in many other points. 

His famous caloric engine was produced 
in 1883, and immediately attracted the atten- 
tion of the scientific world. Twenty years 
later, a ship called the ‘‘ Ericsson,” propelled 
by one of these engines, made the voyage 
from New York to Washington and return. 
Though the results of this trial showed that 
the engine could not compete with steam on 
a large scale, the principle has since been ap- 
plied to smaller engines, thousands of which 
have been built for minor useful purposes, 
where small amounts of power are required. 

The second bestowal of the Rumford 
medal in this country was awarded to him 
by the American Academy of Arts and 
Sciences. In 18387 Ericsson built a tugboat 
which was driven by the first screw pro- 
pellers; two of them being used. The British 
Admiralty, after being towed in their barge 
by this tug at a rapid rate, condemned it 
because the motive power was in the stern, 
and consequently the vessel could not steer! 

In 1841 he began the construction of a 
vessel called the ‘‘ Princeton,” which was the 
first to carry her machinery entirely under 
the water line, thus protecting it from shot. 
This vessel brought about a reconstruction 
of the navel fleets of the world, and included, 
besides the improvements already mentioned, 
adirect-acting engine of great compactness, a 
fan blower in the hold, a gun carriage hav- 
ing devices for taking up the recoil, telescopic 
smoke-stacks, and a self-acting lock which 
automatically discharged the gun when the 
desired elevation was reached, independent 
of the rolling of the vessel. 

The invention with which his name is most 
frequently coupled by Americans, however, 
is that of the ‘‘ Monitor” turret ship, which 
not only changed the whole course of our 
civil war and prevented foreign intervention, 
but brought about the second revolution in 
naval architecture due to his genius, the 
history of which is familiar and needs no re- 
petition. 

Capt. Ericsson himself wrote an article 
upon this vessel, which was published in the 

Jentury for December, 1885. 

His latest invention in this line is the ‘‘ De- 
stroyer,” which he believed able to cope with 
any naval vessel afloat. 





Gifted with a remarkably strong constitu- 


j tion and great natural energy, he remained 


active up to within a few days of his death— 
among his last spoken words being an ex- 
pression of regret at leaving some engineering 
work upon which he was engaged uncom- 
pleted. 

It would be impossible within the limits of 
such an article as this to even mention all of 
his notable inventions and discoveries for 
which civilization is immeasurably indebted 
to him. 

Many honors have been bestowed upon him 
by various governments and scientific so- 
cieties. He received the thanks of Congress, 
and was a member, active or honorary, of 
many scientific associations in America and 
Europe, including the American Society of 
Mechanical Engineers. 





* An Interference.” 





Nearly twelve years ago an application was 
made by a man named Berliner, for a patent 
involving the right to the use of an essential 
part of the telephone transmitter. During 
the most of the intervening time to the present 
day it has been ‘‘in interference” with a 
similar application made by Edison, the only 
apparent reason for the long delay in settling 
the matter being that the Bell Company had 
bought the claims of both parties, and did 
not want the matter settled and a patent 
issued until near the time for other patents 
which they now hold to expire. It seems 
that the rules of the office are such that when 
this company secured the claims of both 
Berliner and Edison and began to play both 
sides of the game, they could delay a decision 
in the matter of interference as long as they 
chose, the Commissioner of Patents declaring 
when this matter was brought to his attention 
that he could not prevent such collusive de- 
lay. The Bell Company by this trick -(for it 
was nothing more) was enabled to monopo- 
lize the telephone business during the term of 
their first acquired patents and at the same 
time keep alive another bottom patent which, 
now that the time for the expiration of the 
first patents draws near, they have graciously 
permitted the Board of Examiners to pass 
upon. 

The board, it seems, has decided in favor of 
the Berliner application, though that is a mat- 
ter of no importance whatever for the deci- 
sion is and of necessity was bound to be in 
favor of the Bell Company, whether decided 
nominally for Berliner or for Edison, and 
the value of the decision to the company was 
enhanced by the delay, by an amount just 
equal to what they can compel a long-suffer- 
ing public to pay during the extension of 
uime, for what has now become a _ business 
necessity. 

Another curious feature of this business is 
that, at the recommendation of the Commis- 
sioner of Patents, bills were introduced into 
Congress designed to put anend to such prac- 
tices, and, so far as known, those bills have 
never been heard of since, though sufficient 
time has elapsed since their introduction to 
have passed them through a dozen times over 
had there been any politics in them. This 
naturally makes one think of the connection 
there might possibly be between the money 
of the Bell Company and the negligence 
shown by the congressional committees in 
the matter. It is such performances as this 
that strengthen unreasonable opposition 
to the entire patent system; and if honest 
and deserving inventors are ever deprived of 
part of the protection in the use of their in- 
ventions which they now enjoy, it will be 
chiefly due to such tricks played by wealthy 
corporations. 
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Two Hundred a Year for Liquor. 





An item which has started the rounds of 
the press, and which will probably be very 
industriously copied until something more 
malignant is furnished to take its place, is ex- 
tracted from a recent article in the Forum, 
which states that, ‘‘ It is safe to estimate the 
receipts of the New York saloons at $30,000,- 
000 a year, one-half of which at least comes 
from 150,000 men who are known as la- 





boring men. . The destruction of the 
liquor saloons alone would cure four-fifths of 
the poverty in the community.” Itis of course 
unnecessary to call the attention of the writers 
of such stuff to the fact that the first state- 
ment is utterly unreasonable and will not 
bear investigation for a single moment, and 
that the second one is directly contradicted 
by economic science as well as daily obser- 
vation. The figures quoted would make the 
laboring men of New York spend an average 
of $200 a year for drink. Weassume,of course, 
that the term ‘‘laboring men,” as here em- 
ployed, includes mechanics, and in fact all 
who perform manual labor. We have some 
personal acquaintance among such men, and 
feel very confident that, if the writer of the 
Forum article had an equally extensive 
acquaintance with them, he would know that 
the workingmen do not spend an average 
of any such an amount for such purpose, nor 
anywhere near it, and for the simple reason, 
if for no other, that they have not got it to 
spend after paying for what is necessary to 
sustain life in this expensive city. 

If this writer and others who write articles 
for the high-priced magazines, telling their 
readers what is the matter with the ‘ labor- 
ing man,” would take the trouble to investi- 
gate and find out what kind of a living many 
of them who are absolute teetotalers are able 
to secure in return for their labor in our large 
cities, they might find reason to modify their 
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opinions somewhat, and to conclude that the 
discouragement born of hopeless poverty and 
deprivation is responsible for four-fifths of the 
intemperance among them. 

This is not saying that there is not more 
drinking among workingmen than there 
ought to be and more than is good for them, 
but to charge four-fifths of their poverty to 
that cause is a flagrant injustice, and such 
writing only tends to prevent the bringing 
about of a better condition of affairs. The 
liquor drank by others has more to do with 
keeping laboring men poor than that which 
they themselves drink. 

seta ina 


If we may believe the reports, the Paris 
hotel keepers are preparing to cut their own 
throats, metaphorically, during the continu- 
ance of the Exposition, just as those of Vien- 
na did in 1873. Exorbitant hotel charges 
will do wonders in the way of preventing the 
success of the Exposition. 

— 


At a meeting of the Wagon and Carriage 
Makers’ Association at Pittsburgh it was re- 
solved to advance prices, notwithstanding 
business was said to be dull. 
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ndler this head we propose ‘te answer questions sent 18 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- { 
ably be accompanied by the writer’s name and address. \ 
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If so requested, neither name, correct initials nor loca 
tion will be published. 





(115) R. 8. B., Binghamton, N. Y., asks: 
Please explain the manner of reading the gradua- 
tions on a draftsman’s scale, or refer me to a good 
work which treats on this subject. A.—You will 
find the desired information in ourissue of February 
5, 1887. There we have illustrated the scale, and 
have endeavored to give as plain an explanation as 
possible. 

(116) F. C., San Jose, Cal., asks: 1. What 
chemical can I put into water to find if it contains ' 
salts of lime? A.—Fillatest tube half full of the 
water, to which add a teaspoonful of aqua am 
monia; then add 15 to 20 drops of oxalate of am- 
monia. If salts of lime are present the water will 
become turbid. 2. What compound do you con- 
sider best to use in a boiler? A.—It depends upon 
the kind of water. It isa question that should be 
submitted to some one with a knowledge of 
chemistry. 3. Is there any simple way of analyz- 
ing water? A.—No. 

(117) A. U. L., Pittsburgh, Pa., asks: 
What is the preparation used for writing white on 
blue prints? A.—There is a preparation made for 
the purpose; the kind we use is called * Helio’s 
Erasing Fluid.”’ If you cannot obtain this fluid in 
your locality, then dissolve a little washing soda in 
water, and use it; this solution will not make as 
clear lines as the erasing fluid referred to. 2. Does 
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the patent law require that a patented device shall 
be marked “ Patent,” or in any other way so as to 
show that it is patented? A.—It should be marked 
** Patented,” and follow with date. 


(118) «‘T,” Ft. Worth, Texas, writes : The 
main bearing of my engine, though in good adjust- 
ment and well lubricated, runs warm. It is 94x17 
inches, and supports half the weight of the fly-wheel 
and crank-shaft, or about 14,000 pounds. The stroke 
is 4 feet, revolutions 78, running under, pulling 250 
horse-power. The belt slants down from fly-wheel 
at an angle of 37°. Is the bearing of sufficient size 
to insure cool running, or is the trouble somewhere 
else? A.—We think the bearing is of sufficient size, 
and that the trouble must be looked for elsewhere. 
Perhaps the shaft is worn out of round, or the bab- 
bitt of the bearing not in good condition. 


(119) J. S. S., Philadelphia, Pa., asks: 1. 
Please recommend to me some book in which I can 
find detail drawings of stationary engines, so that I 
may study them. .A.—There are many good books 
in which detail drawings of stationary engines may 
be found; probably the Practical Treatise on the 
Steam Engine, by Arthur Rigg, may answer your 
purpose. 2. Please name good books on gearing. 
A.—Treatise on Gears, by G. B. Grant; Kinemetics, 
by C. W. MacCord; Practical Treatise on Gear- 
ing, by Brown & Sharpe Mfg. Co.; and others. 
8. Can you give me a rule for laying out the sheets 
for boilers so that, after punching and rolling the 
sheets, they will be of the correct form? A.—Fol- 
low the articles on “ Practical Drawing,’ now run- 
ning in the AMERICAN MAcuHINistT. 4. What is the 
price of all the issues of the AMERICAN MACHINIST, 
containing the articles on ‘‘ Practical Drawing”? 
A.—Five cents each. 


(120) B.S., -, writes: I have a boiler 
which leaks very much along the seams. Can you 
give me a receipt for an elastic cement which I can 
use to stop the leaks? I also want to raise the hand 
holes about four inches and fill up with cement. I 
have tried Portland cement, but find it does not ex- 
pand with iron when the boiler gets hot. A.—There 
is no cement for the purpose of stopping leaks in a 
boiler. We should advise you to send for a first- 
class boiler maker at’once, and let him examine the 
boiler. The leaks may or may not be at the seams; 
they are indications that there is something wrong 
with your boiler, and may be warnings of great 
danger. If, through your negligence, or through 
your trifling with the boiler, it should explode and 
occasion loss of life, you will be, and justly so, held 
responsible for the results. 


(121) J. G. H., Brooklyn, N. Y., asks: 1. 
Do you know of any government that has offered a 
reward lately for the invention of a perpetual mo- 
tion machine, and if so how much? A.—A perpetu- 
al motion machine is an impossibility; such a ma- 
chine cannot and never will be made. We have 
not heard of a government offering a reward for 
such a machine, and we believe it is safe to say 
that governments never will offer a reward, and 
will not even take the trouble of examining a de- 
vice of this kind; the name is sufficient to condemn 
it. 2. If aman has invented such a machine, where 
must he apply to get it on the market? A.—In some 
junk shop. 3. If a person has invented a ship which 
cannot sink, even if it is totally ruined, where shall 
he apply to get it in use? A.—Apply to any ship- 
builder of good reputation. 


(122) J. S. C., La Crosse, Wis., writes: 
The wheels of our band-saw are made of cast-iron. 
Each has 16 arms, section of arm is an ellipse, the 
axes of which are 13g and 3834 inches; rim 2x84 
inches. Face of wheel is covered with wooden lag- 
ging, made up of maple cants, laid up in glue and 
fastened with wrought-iron nails, and after it is 
bored out it is tightly forced onto the rim of wheel. 
Lagging is three inches thick. Finished wheel is 
nine feet diameter. It makes 822 revolutions per 
minute. I wish to know if we can safely increase 
its speed. A.—No; we would prefer a slower 
speed. 2. In computing the resistance a wheel 
will offer to the centrifugal force, is the strength 
of the rim taken into account, or only the strength 
of the arms? A.—Generally the strength of the 
rim only is taken into account. 


(123) E. R. H., Oakland, Me., writes: I 
am building an engine for a steam yacht and want 
it run as fast as practicable. Two cylinders, 3144x4 
inches, non-condensing. The steam ports are 5-16x 
2inches. Are they large enough? A.—Yes. 2. The 
valve has 4 inch lap, no inside lap; travel of valve, 
1%inch. Is this right? A.—Yes; the proportions 
of the valve and ports are good. 3. I want for this 
engine a steel upright boiler with submerged head; 
what will be the dimensions of one that will carry 
a safe working pressure of 150 pounds, and can I 
make the upper or receiving chamber straight? If so, 
what must be the distance between this chamber 
and the outer shell? A.—Diameter of outer shell, 40 
inches; height, 90 inches; diameter of fire- box, 34 
inches; height, 48 inches; number of tubes, 42; di- 
ameter, 24 inches. The water space between the 
outer shell and the receiving chamber should not be 
less than 24 inches. We believe a conical receiving 
chamber will be better than a straight one. The 
given dimensions of boiler are for a forced draft; 
for natural draft you will require a larger boiler. 


(124) G. T. C., New York, sends a sketch 
of atrain of wheels; on the first shaft, which is 
turned by a crank of 20 inch radius, is a pinion 
having 16 teeth. This pinion engages with a gear 
having 50 teeth, which is upon an intermediate 
shaft. This intermediate shaft has also a pinion of 
30 teeth engaging with a gear having 60 teeth which 
is upon the third shaft. To the crank a force of 





one pound is applied, and it is made to turn 10 reyo- 
lutions per minute. He asks, what power is pro- 
duced at the third shaft, and the foot pounds of 
work, no allowance being made for friction? .A.— 
The foot pounds per minute applied to the crank 
are equal to the circumference of the circle traveled 
by the power (125.66 inches) x the number of revo- 
lutions per minute (10) or 1256.6 foot pounds per 
minute. Disregarding friction and other external 
resistances, the foot pounds delivered by the third 
shaft will be precisely the same, and this would be 
the case regardless of the number of wheels inter- 
vening, or their proportions. A clear distinction 
should always be made between power and force. 
They are not synonymous mechanical terms. The 
power developed at the third shaft (disregarding 
friction) is precisely the same as that which is ap- 
plied to the crank, but the force will be greater. To 
find this force, multiply the number of teeth in 
the driven wheel together, and divide this product 
by the product of the number of teeth in the drivers. 
The result is 6, and under these conditions a crank 
of 20inch radius attached to the third shaft would 
be in equilibrium when acting against a resistance 
of six pounds. 


(125) J. S., Newark, N. J., writes: Please 
give me the rule by which I can ascertain the 
amount of lap necessary on the steam side of a 
slide valve to cut off steam at various fractional 
parts of the stroke? A.—The manner of finding 
the lap for any slide valve has been thoroughly ex- 
plained and illustrated in our issue of Nov. 21, 1885; 
we believe it will give you all the desired informa- 
tion. 2. Please give me a rule fof finding the mean 
pressure on the piston when the initial pressure is 
given. A.—See Indicator Diagram, by F. F. Hemen- 
way, in our issue of February 16, 1884. The mean 
pressure can also be found when the initial pressure 
and ratio of expansion is known. Thus: Suppose it 
is required to find the mean pressure when the in- 
itial pressure in the cylinder is 85 pounds per square 
inch; stroke, 24 inches; cut-off at 6 inches. The 
pressure here given is that which is indicated by the 
steam gauge. The steam pressure indicated by the 
steam gauge is always less than the absolute press- 
ure; the difference is 14.7 pounds; for practical pur- 
poses we may say itis 15 pounds. In calculations 
of this kind we must always use the absolute press- 
ure, hence, the absolute pressure in our example is 
8 + 15 = 100 pounds. Dividing the length of the 
stroke by distance of the point of cut-off frém the 
beginning of the stroke, we obtain the ratio of ex- 


pansion, thus: = 4, which is the ratio of expan- 


6 
sion. Looking for this (4) in a table which gives the 
value of hyperbolic logarithms added to 1, we find 
alongside of (4) a value of 2.386. Multiplying this by 
the steam pressure, we have 2.386 < 100 = 288.6. Di- 
viding this by the ratio of expansion, we have 
mee = 59.65, which is the méan. pressure in pounds 
per square inch of steam of 100 pounds absolute 
pressure cut off at one-quarter stroke. 


(126) C. A. W., ———, asks: 1. Isthe pitch 
of a gear wheel the distance from the center of one 
tooth to the center of the next on the pitch line? 
A.—Yes, except in the case of diametral pitch, which 
is commonly expressed in the number of teeth for 
each inch of pitch diameter. 2. How shall I find 
the pitch of a gear? A.—If the diametral pitch is 
wanted add 2 to the number of teeth and divide by 
the whole diameter. If the circular pitch: Divide 
the circumference of the p‘tch circle by the number 
of teeth. If chordal pitch: Divide 180° by the 
number of teeth. Take the sine of this angle and 
multiply it by the pitch diameter. This formula is 


P = Sine of (2 ) x D 


3. Please give me arule for computing the correct 
diameter for a gear blank, the pitch and the number 
of teeth being given. A.—If you want to figure the 
pitch diameter from the diametral pitch, the rule is 
N 
D = P 
where D = the pitch diameter, V = the number of 
teeth in the wheel, and P = the pitch. Example: 
Required the diameter of a gear having 45 teeth, 8 
pitch. 45 + 8 = 55 inches, the pitch diameter of the 
wheel. If circular pitch is used the rule is 
PN 
D= - 
3.1416 
Example: Required the diameter of a gear hav- 
ing 45 teeth 34 inch pitch. 45 kK 34 = 83.75 + 
3.1416 = 10.743 inches. If the chordal pitch is used 
the rule is . 
a 


("~) sm 
N 

Example: Required the pitch diameter of a gear 
having 45 teeth 34 inch pitch. 180° + 45 = 4°, the 
sine of which is .0698 and 34 + .0698 = 10.745 inches. 
4. Do you think the steel in a locomotive tire would 
be sufficiently good to make taps and reamers of ? 
A.—No. 5. Is one end or both of a mariner’s com- 
pass needle magnetized, and should it be of iron or 
steel? A.—Magnetic needles are made of steel, and 
are magnetized throughout. 6. What is the reward 
offered by our Government to the person who suc- 
ceeds in tempering copper? A.—No reward has 
ever been offered, that we are aware of. 7. Has any- 
one to your knowledge ever succeeded in making 
it any harder than it may be made by hammering? 
A.—It is said to have been made much harder by a 
method practiced in pre-historic times, but the art 
has been lost. 8. How many feet per minute should 
a milling cutter run cutting steel, the cutter being 
about 5% inch wide on the edge? A.—It will de- 





pend somewhat upon the character of the steel 


worked and the depth of cut. Under average con_ 
ditions, with abundance of lard oil it may run 40 to 
50 feet, though the speed can be properly determined 
only by the exercise of judgment in’each particu 

lar case, and this judgment must be based upon 
experience. 











Transient Advertisements 50 cents a line jor each 
insertion under this head. About seven words make a 


line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue 














Gear wheels and g-cutting. Grant, see adv.,p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Duplex Gear Cutters. R. M. Clough, Meriden, Ct. 

Colliau Cupolas, ete. A. E. Jenkins, Scranton, Pa. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

es Feed-Water Heater and Purifier. Benj. 
F. Kelley, 91 Liberty street, New York. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


“Swift ”’ < Feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Power measured with guaranteed Dynamometers. 
Franklin Van Winkle, 91 Liberty st., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
“The Bulldozer,” anew departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Ill. 
Round Adjustable, Round Solid, and Square Dies, 
allsizes. Mfd. by S. W. Card & Co., Mansfield, Mass. 


Fire Brick and Clay Retorts; large variety; special 
shapes to order. Borgner & O’Brien, Philadelphia. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N. Y. 


Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with S. A. Smith, 23 S. Canal st., Chicago, Ill. 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 


For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 


Automatic Wire Straightening and Cutting Ma- 
chinery. Tools, ete. Manufactured by Collins-Gib- 
bons Mfg. Co., St. Louis, Mo. 

Upright drills, improved, sizes 21’’, 23’’, 25’, 28’’, 
82’, 36’ swing; finely made and great capacity. 
J. E. Snyder, Worcester, Mass. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 


“Curiosities of the U. S. Patent Office.’ A great 
book. Goes like hot cakes. 12 Pr pamphlet for 
stamp. Get one. W.C. Raymond, Syracuse, N. Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N.Y. Send for des’n. 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See March 7, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 


With my Vacuum System, Exhaust Steam Heat- 
ing costs nothing for fuel; Live Steam Apparatus 
altered to Exhaust. Satisfaction guaranteed. Geo. 
A. Barnard, 15 Cortlandt street, New York. 


W. H. Hoffman, consulting engineer. 108 Liberty 
st., room 8, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 


The Vance Lightning Flue Cutter is the tool for 
removing old fiues from boilers and locomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva., N. Y. 

Steam Boilers : Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages, illustrated, 12mo., 
cloth, $2.00. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 


Patterson, Jordan & Gottfried, 146-150 Centre st., 
N. Y. Metals, Machinery, Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs., Factories, etc. An extensive assort- 
ment of Bolts, Screws, Wire, Taps, Drills, etc., 
carried in stock. 

‘* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 

‘**Binders”’ for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’e Co., 96 Fulton St., New York. 


**Practical Drawing.” By J. G. A. Meyer. The 
above series of articles, now running in the AMERICAN 
Macuinist, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Feb. 14, 1889 issue, 70 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
IsT PUBLISHING Co., 96 Fulton st., New York. 


‘**Modern Locomotive Construction.” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 84 articles 
have thus far appeared up to and including the 
Feb. 7, 1889 issue. Copies containing these articles 
sent by mail to any part of the U.S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 





96 Fulton st., New York. 

















J.H. Miner is to start a machine shop at Baton 
Rouge, La. 


The National Lathe and Tool Company, Camden, 
N. J., has been incorporated. 


The Kentucky Central Railroad Co. are reported 
as to build shops at Paris, Ky. 


The Lincoln Hay Press Co. has been organized at 
Lincoln, Neb., to build hay presses. 


Taylor Brothers will enlarge their machine shop 
and foundry at New Orleans, La. 


The citizens of Centralia, lll., are raising money 
with which to assist manufacturers in locating 
there. 

The Logan, Swift & Brigham Envelope Co., 
Worcester, Mass., expect to build a large factory in 
that city. 


D. R. Kline has purchased the machine shop and 
foundry of W. C. Mount, at Gainesville, Ga., and 
will increase facilities for doing work. 


The Enterprise Woodworking Company has been 
organized at Sheffield, Ala. Office furniture, sash, 
doors, blinds, etc., will be manufactured. 


The Continental Steel Car Wheel Co. propose to 
erect works at Norristown, Conn. Steel wheels 
will be manufactured under the patents of T. W. 
Bean. 


The Phoenix Railway Supply Co. is a new enter- 
prise, with offices at 15 Cortlandt street, New York. 
The company propose to deal in all kinds of rail 
way supplies. 

The Whittier Machine Company, Boston, Mass., 
will erect a building devoted to the construction of 
elevators. It will be equipped with tools especially 
designed for that purpose. 


The Cleveland Twist Drill Co., Cleveland, Ohio, 
has issued a new and enlarged catalogue of twist 
drills, taps, reamers, cutters, etc. The catalogue is 
well arranged and illustrated. 

The Van Dusen Gas Engine Company, Cincinnati, 
Ohio, has issued a circular illustrating and describ- 
ing the Van Dusen gas engines. Several important 
claims are made for this engine. 


A $90,000 stock company to manufacture woolen 
jeans and fine knit hosiery has been organized at 
Louisville, Ky., by Emby L. Swearingen and Harry 
T. Jefferson, who will start work within two 
months with 65 looms. They already contemplate 
enlarging. 


There is water-works agitation at Russellville, Ky.; 
Goldsboro, N. C.; Wytheville, Va.; Monroe, Mich.; 
Fond du Lac, Wis.; Mount Holly, N. J.; Reading, 
Pa.; Fort Worth, Texas; Hopkinsville, Ky.; Lebanon, 
Pa.; Fostoria, Ohio; Wyandotte, Mich; West Cliffs, 
Col.: Medicine Lodge, Kan. 


The Hoggson & Pettis Mfg. Co., New Haven Conn., 
has brought out an eight-jawed chuck, designed to 
get a stronger hold on work with less danger of 
springing than when a chuck with fewer jaws is 
used. The inside mechanism is the same as that 
employed in the other ‘“‘Sweetland”’ chucks made 
by this company. 


Julius L. Hornig has issued a pamphlet of his Di- 
rect Power Steering System (for steamships), by 
means of pneumatic, steam or hydraulic motor. 
His system is illustrated and explained, and com- 
parisons are made, by means of illustrations, show- 
ing the small amount of space occupied by the Hor- 
nig apparatus as compared with that of other 
devices for the same purpose. E. S. Wells, Jersey 
City, N. J.,is the manufacturer of the Hornig steer- 
ing apparatus. 


The Fort Worth Gazetle, speaking of the contem- 
plated cotton mill at Waco, Texas, says: The sub- 
scription books of the big cotton mill have been 
opened, and the stock is being rapidly taken. The 
projectors of the enterprise hope by next October 
to have the mill in operation, so as to consume a 
few of the 75,000 bales of cotton which are annually 
marketed here. There is no doubt but that the mill 
will pay dividends the very first season, as the Slay- 
den-Kirksey woolen mill will take it under its pro- 
tection, and placing the goods in the hands of its 
drummers, deliver over its 2,000 customers as cus- 
tomers for the products of the new cotton mill; 
moreover, the woolen mill itself becomes at once a 
customer for cotton warp to the amount of $35,000 a 
year. The opinion prevails in this part of the coun- 
try that ‘‘ Waco is all right,’ and proposes to keep 
up with the procession, if not to lead it. 


We have received the following, which explains 
itself: The copartnership heretofore existing be- 
tween the undersigned, under the firm name of 
Currier & Snyder, is this day dissolved by mutual 
consent, Mr. T, J. Currier having disposed of his 
interest in the business to Mr. Snyder, who has been 
sole manager for the past six years. The business 
will be continued at same place, under firm name 
of J. E. Snyder. All accounts of the firm of Currier 
& Snyder will be paid by Mr. Snyder. 

T. J. CURRIER, 
J. E. SNYDER. 
Believing with improved facilities both made and 
contemplated, I shall be better able to serve the 
trade than ever before, and thanking customers for 
past patronage, and asking for a continuance of the 
same so long as they are well treated, I remain 
Yours truly, J. E. SNypDER. 
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Machinists’ Supplies and Iron. 


New York, March 9, 1889. 

Iron—American Pig.—There is nothing in the sit- 
uation calculated to inspire additional confidence, 
and the failure of the Reading Iron Company has 
had an unsettling influence. Supplies are being re- 
plenished in a very conservative manner. We quote 
No. 1 X Foundry, $17 to $18; No.2 X Foundry, $16 
to $17, and Grey Forge, $15 to $15.50. 

Scotch Pig.—We quote Coltness, $20.50 to $21; 
Gartsherrie, $20; Summerlee, $20.50 ; Eglinton, $19 to 
$19.25; Dalmellington, $19.50 to $20; Clyde, $20.50 
and Langloan, $20.50. 


+ WANTED* 


** Situation and Help”? Advertisements cnly inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make «a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 











Wanted—See bottom of third column, page 11. 


Situation as draftsman wanted. Technical school 
graduate. D. N., care AMERICAN MACHINIST. 


Wanted—A situation by a sober, reliable station- 
ary engineer. Box 72, AMERICAN MACHINIST. 

Machine Shop Foreman wants charge. Contract 
if desired. Address Shop, AMERICAN MACHINIST. 

An experienced jobbing moulder desires a steady 
job; West preferred. 2 R., AMERICAN MACHINIST. 

Good all-around machinist, licensed engineer, 
wants responsible position. Smith, AM. MACHINIST. 

Wanted—Bicycle Machinists and Assemblers. 
Must be first-class. The Smith Nat’l Cycle Mfg. 
Co., Washington, D. C. 

Wanted—Young man, good engineer and drafts- 
man, for general work and soliciting orders. Apply, 
Robt. Wetherill & Co., Chester, Pa. 

Superintendent, foundryman and machinist, ex- 
perienced in estimating and contracting, seeks re- 
engagement; best references. Box 73, AM. MACHINIST. 

Wanted—A first-class machinist with $2,000; must 
be competent to take charge of shop; a good salary 
will be paid to a competent man. Box 70, AMERICAN 
MACHINIST. 

Secretary wanted by a large, profitable Mfg. Co. 
in Northern Ohio. A competent man with capital; 
first-class references required. Address Manufactur- 
ing, Box 487, Findlay, Ohio. 

First-class machinist, good draftsman, wants po- 
sition in drawing office. Has designed steam en- 
gine for present employer; well up in mathematics, 
Address Box 75, AMERICAN MACHINIST. 

Wanted—After April 1st, position by strictly first- 
class mechanic as tool maker, where special ma- 
chinery needs developing and constructing. Good 
wages required. Address Box 71, AM. MACHINIST. 

Wanted—By competent man, position as superin- 
tendent, head draftsman or general foreman for 
machine shop and foundry; Washington Territory 
preferred ; age, 40. Address Box 74, AM. MACHINIST. 

Wanted—Experienced young mechanical engineer 
as asst. supt.; must be capable of making drawings. 
Fair compensation given for ability. State experi- 
ence and references. Box 76, AMERICAN MACHINIST. 

Wanted—A first-class machinist for fine planer 
work; good pay and a steady job for a man faithful 
to the interests of his employer and capable of doing 
satisfactory work. Address No, 1 A B, AMERICAN 
MACHINIST. 

Mechanical Draftsman—Wanted, at once, a first- 
class man capable of designing rope hauling plant, 
ventilating fans and air compress’g mach’y for min- 
ing purposes. Address. with testimonials and salary 
required, Compressor, P. O. Box ‘ H.,”’ Cleveland, O. 

Wanted—Situation as foreman of iron foundry; 14 
years’ experience in some of the best shops in the 
East on light and heavy work. Light, clean, smooth, 
intricate cored castings a specialty. Best references. 
Address Cast-Iron, AMERICAN MACHINIST. 

Wanted at once, a first-class man that under- 
stands running a Universal Milling Machine. A first- 
class lathe hand on small work; also, several good 
vise hands. Good wages and steady work for first- 
class men. Apply at once. Binghamton Hydraulic 
Power Co., Binghamton, N. Y. 

Wanted—By a first-class machinist, position as 
foreman, where ability will count; experienced at 
heavy hydrostatic machinery, marine, stationary 
and blowing engines ; good draftsman; can handle 
men to best advantage ; heavy work preferred. Ad- 
dress Competent, AMERICAN MACHINIST. 

Wanted—A thoroughly competent and experi- 
enced workman to engage in the business of steam 
goods manufacture, both brass and iron. One who 
has served as foreman or inspector of such work 
would answer for the position. To the right mana 
good salary will be given, and chance to gain an in- 
terest. Address, stating what experience has been 
had in this direction, and that of managing hands, 
C. E. W., AMERICAN MACHINIST. 








y+ MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





The Cyclone Steam Flue Cleaner is king; and has 
no rival. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Wanted—Machine specialties to manufacture. 
Address 8. Mfg. Co., care AMERICAN MACHINIST. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C, Christensen, 24 State St., N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery, 

_ Turned and Highly Polished Iron and Steel Shaft- 
ing. Merwin McKaig, Cumberland, Md. 

For Sale—Second-hand 72” mill for boring only; 
good order. A Garvin tapping machine, new. A. L. 
Henderer, Wilmington, Del. 

Wanted—To buy second-hand lathes, planers and , 
shapers of all sizes; must be cheap and in good ! 





order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 
o 

For Sale—2nd-hand engine 16x36 in., 12 foot band 
wheel & Judson governor, allin good repair, $300. 
Geo. Strecker & Co., Marietta, Ohio. 

For Sale—Patent and tools for making an im- 
proved combination square bevel protractor, etc. 
H. W. Merrill, 135 Oliver st.. Boston, Mass. 


Roper’s Engineer’s Handy-book, the best book ever 
yublished for Engineers. Post free, $3.50. Send for 
ist. Thos. Ordish, 1723 S. 7th st., Phila., Pa. 


Wanted—Parties selling to steam users and supply 
houses to handle some good selling specialties on 
commission. Manufacturer, AMERICAN MACHINIST. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—One-half of the patent right under 
which the ‘* Pequot ”’ Hot-Water Boiler is mfd.. This 
boiler has been on the market three years, and 
largely advertised. H. W. B., AMERICAN MACHINIST. 

Wanted—One or two first-class machinists with 
about $3,000, to engage with party having same 
amount of money, in the manufacture of Iron 
Planers. Only those wanted having practical ex- 
perience in building these machines. None others 
need apply. New Design, care AMERICAN MACHINIST. 
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ter work and costs 

less for repairs 
than any other 
Hammer in the 
world. 
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mers and men fully emplored 
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Pat. Aug. 30,1887. 
BRADLEY&CO. | 
SYRACUSE, N.Y. 
98 Sudbury St., Boston, Mass. 

63 Murray St., New York, 





HIME 


cure NAM On, 
= Rr SO {0 
FER Baill 








RA CHETS, WRENCHES, DRILLS. 
Li 


OWELL WRENCH CO 
WORCESTHBR, - 


Bridgenor, Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


‘Mass. 











37 & 51 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 








THOMAS P. SIMPSON, Washington, 
D.C. No atty’safee until Patent ob 
tained. Write for Inventor's Guida 
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BOSTON. 





THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., ‘* 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 


SHAPERS. 


The Hendey Shapers are generally acknowledged to have more special features 
ee in a Shaper than auy other in the market, All efforts by unfair opponents 
‘o decry their merits have simply resulted in increasing their sale, To-day they are 
are popular thanever. They are also better than ever. Write us for Catalogue and 

ce. 


Shapers, Planers, Engine Lathes, &c. 
THE HENDEY MACHINE CO., TORRINGTON, CONN. 


MUCH TIME AND LABOR NOW LOST 


At the grindstone or tool fire can be saved by using our ‘* CRESCENT EXTRA” Steel for Machine 
Shop Tools and Dies doing hard work. Always specify it in your orders. 
MILLER, METCALF & PARKIN, 
CRESCENT STEEL WORKS. 
PITTSBURGH, PA. 
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CHICAGO, Ills. NEW YORK, N. Y. 





Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


3 167 West SecondStreet, CINCINNATI, 0. ' 
OUR SPECIALTIES, 8, 12,14 and 18 inch Lathes. 


STEPHENS’ PATENT VISES. 


QUICK-ADJUSTING GAM AND TOGGLE JOINT. 












FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. Made 
in 2, 234, 344, 414, 544, and 614 inch width of jaw. 
. , Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


A TREATISE ON HYDRAULICS, 


Designed as a Text-Book for Technical Schools, 








TANITE (iatit 


EMERY WHEELS and and for the use of Engineers. By Prof. Mansfield 
GRINDING MACHINES.) For Circulars address | Merriman. Syo. cloth $3.50, 
T 


HE TANITE COMPANY, STROUDSBURG, MONROE CO., PA 
: : 74.| JOHN WILEY & SONS, NEW YORK. 
Or 4 A ROGERS, 1§ John Mt, I, . Poblishers of Scientific and Industrial Works. 


*.* Catalogues Supplied gratis and free by Mail to order. 











CONN. 


Iron Foundry of T. Shriver & o.,) Se areqresfie, epee ee 


. BEECHER '& PECK, 


DROP FORGINGS $5 8% 


BEECHER & PECK, NEW HAVEN CONN. 


333 E. 66th St, Ay ON. Y. City. 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
roottave] My | Stetsste 
Swing: atic Cros 
9x9 in. \ A "Feed, sf 
Scroll Saws, H Catalogue 

Circular Free 


Saws, Lathey of all our 
Mortisers. 











SAVE MONEY, 
BY BUYING YOUR 

STRAP JSOINTsS 

== COOKE & CoO., 


22 CORTLANDT STREET, NEW YORE 


7 WRITE FOR PRICES 
fg. Co, 687 Water St, Seneca Falls, NY, Mentioning American Machinist. : 


BORING »° TURNING MILLS 


MADE BY 


BETTS MACHINE C0., 


Wilmington, Del, 




































From THE WESTINGHOUSE ELECTRIC co., 
PitrspurGH, Pa. 

“We are very well pleased with the 7 foot Betts 

2 Boring and Turning Mill, bought last April. We 

pave wr ems deal of heavy work on it, with the 

est possible results.”’ 

sa aaa tes ALBERT SCHMID, 

Supt. of Shops. 








January sth, 1889. 
SIZES. 
5, 6, 7, 7-10, 8, 9, 10, 10-16, 
I2, 14, 14-20 ft. 











roti 











tea ias pais 





oo iain? 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


and Rasps, 


OF EVERY VARIETY, INCLUDING THEIR 


TRADE 


Files 


EXTRA 


FOR FINE TOOL MARERS, JEWELERS, SILVERSMITES WATCHMARERS, ET 


FINE. 





THE “VOLUNTEER” 
UP-DROP,- SIGHT FEED, LUBRIGATOR, 


FOR STATIONARY ENGINES AND PUMPS OF 


(GATES PATENT.) 











S ALL KINDS. LUBRICATORS FOR SIN- 

Ay GLE OR DOUBLE CONNECTION. 

4 PRICE LIST. 

~ | ar 1 2 8 

m Price....... | 810,00 $12.00 | $15.CO 
i ee + pt. $ pt. 2 pt. 




















“NATHAN MANUFACTURING CO., 
82 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. 


SOLE MANUFACTURERS 





HOWE, BROWN & CO., Limited, 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, !71 La Salle St. 


ESTABLISHED i859. 
Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURGH, PA. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Roots Teves Blast Rotary Blower 


FOR 
rou SMITH SHOPs, ee 
TUBES, VENTILATION, ETC. 


i & 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


5,8, TOWNSEND, Gen, Aet. ie Cortlandt ft, 
COOKE & (0., Selling Acts, § New york. 


In Writing, peel Mention This Paper. 
SEND FOR CATALOGUE. 


ESTER MACHINE SCREW CO. 


MAM AM AAAAAAAAL 






















a 








Matwtacterers of Set, Cap & 
Machine Screws, Se po 


EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


WATERBURY, CT. 
Send for Circular. 


HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


(e-Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole covering ev over branch of Science applied 
to the Arts, sent free and postage to any one in any 
part of the world who will furnish his address. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND ) PUNCH. 


BEAUDRY & C0. 


‘ormeri, yo Beau 
on Up ete Powe1 
Hammer,) 

Sole Manufacturers, 
Also manufacturers of 
HARD C)AL HEAT- 
ING FORGES. 
Room 4, mASON B’DG, 
70 KILBY ST., 
Boston, Mass, 














one 4 Weil 
TD 
ani a 





JUST PUBLISHED. 
STEAMBOILER CATECHISH 


A PRACTICAL BOOK 


FOR 
Steam Engineers, and for Firemen, Own- 
ers and Makers of Boilers of any kina. 
Covering the Properties of Steam and of Fuels and 
the Theory and Practice of Designing, Con- 


strnotiag. Setting, Connecting, Test- 
ing, Firing and Repairing. 


By ROBERT GRIMSHAW, M. E, 


Price, postpaid, Two Two Dollars. 


D. VAN NOSTRAND CO., Publishers, 


23 Murray and 27 Warren Sts., New York, 











ORILL PRESSES. 
BICYCLES, 

















UNION STONE COMPANY, 


88 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. 


NEW YORK. 





“D. CRINDING MACHIN. 
144 in. Steel Arbor. Takes Emery or Corundum 
Wheels to 20” diameter. Of this style we have six 
sizes, to suit different classes of work, from %" to 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. Machinist's Size. 


Taking anything from A a a on 
hale scars <5. sosssssssneeeed “15% 14 


PRCO; chatter $5.00 cae SoCs so eee 
Patented Dec. 25, 1877. “ ‘ 
IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 











THE M.T. DAVIDSON IMPROVED STEAM PUMP. 
xaxoracrons == FY avinson Steam Fume Company. 
WARROTED BEST PUMP “Snusnist® 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 














Send for New r New Catalogue. 


HALL STEAM PUMP 00.14 
91 Liberty St., New York. 





Boiler and 








Pump Combined 
pyHE BUFFALO STEAM PUMP CO. ede 
BUFFALO, NYY. Factory 
c@ E-G. FELTHOUSEN, 'T, Prices 






A. poe New York; Walworth Seearenien and Supply Co., Boston, 
Henry I. Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, 
Kendall & Co., Toledo ; The George Worthington Co. Wy 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery Co. 
Denver, Col. ; Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
Manistee, Mich.; Jas. Jenks, Detroit; Wickes Bros., East S naw ; 
Adolph Leitelt, Grand Rapids; E. F. Oshorne & Co., Bt. Paul, Minn.; 
Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine ‘Works, 
San Francisco; Flynn *& Emrich, Baltimore; Forbes, Liddell & Co., 
peonememes ys, Ala; ; Bailey & Lebb: Nee ap age 8. C.; Pond Engineer. 

St. "Louis and Kansas ity ; odwin, Norfolk, Va.; 
oor. Supply Co., Columbus, O.; oo 8. B: aes Co, Minneapolis; 


H. D. Coleman, New Orleans. 
South roth St., 


GUILD & GARRISON, s="-* 


Bullders of Steam Pumps, Vacuum Pumps, Vacuum he Ag Filter-press Pumps, - 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


FITCHBURG MACHINE WORKS. 


Manufacturers of 
METAL-WORKING MACHINES. 
Office and Works, 

13 to 21 Main Street, 


FITCHBURG, MASS. 
Send for Catalogue (E.) 


FINE TAPS, DIES, 











~ Kent Ave. and 

















REAMERS, ETC. 








LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Ma’ hines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Sind for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


HARLES MilRRAY="* ERNEST W. NAYLOR, 
SY TENGRAVER on WOOD \@ CONSULTING ENGINEER, 149 B’way, N. Y. 


Designer and Contractor for Hydraulic Plant for Boiler 

















SAN ST NEW VOR tor aiiey tuliding, Goods “sheds, ond Warehouses. 
Bending, Armor and Gun Presses, ete. 
6 WEST 4TH ST., CINCINNATI, 0. ORTHINGCTON 
CONSULTING ENGINEERS. PUMPING 
FRICTION CLUTCH MACHINER 


PULLEYS. 


Shop-Rights For Sale. 
SEND FOR PRICE LIST. 


Henry R. WORTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST.LOUIS SAN FRANCISCO 





Ve never sleep. 










BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. 





New Madrid, Mo., Aug. 27, ’88. 
Gage Tool Co., Vineland, N. J. 
The planes received 0. K. Have tried them thoroughly 


as 

= 

c—T7 

= 

on hard yellow pine and on cypress knots, which I think are 8 xs 

equal to hemlock, This morning, after jointing the edge of M4 ss 
a very hard 1 1-4 ine h yellow pine board, with a great deal 

of resin in it, I took the iron of my Fore Plane and shaved 2 w= 

myself with it, without p yutting it on the oil stone or sharpen- Zz => 

ing itin any manner. This was done in the presence of 3 we s 

(three) witnesses, and if any one wishes verification of this, = 

let them send noté ary’s fee and I will make oath to same. ; Ss 

Gro. H. GLovER, Contractor and Builder. = ea ate z = 

— —— on 





2% > Arbor. 











ASK DEALERS FOR THEM. 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


“STEAM” 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 





This System of Feed Water Heateris the Best 


LOWE 





is the simplest 
THE BABCOCK & WILCOX COMPANY, HEATER 
MANUFACTURERS OF on the system, 
WATER-TUBE BOILERS, Has Straight Tubes 
: With reliable provision 
107 Hope St., Glasgow. 80 Cortlandt St., N.Y. for expansion, and will 
HEAT AND PURIFY 


THE WATER. 
EQUAL TO ANY 


With same Feet of Heat 
ing Surface and 


Wear the Longes 


Send for description anc 
Histories of Boilers an’ 
Feed Water Heaters, to 


Bridgeport Boiler Work. 
Bridgeport, Conn. 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 


Fy THOS. H.DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
- Special Machinery. 
SEND FOR CATALOGUE. 























: -=;]| PUMP ALVES 
2 vew eee 

oO} = > 

SPAM = siz wew CATALOGUE OF TOOLS 
mi ee Taha atic or postage OF 
a " oo" 3 Chas. A. Strelinger & Co.,%90° Detroit, Mich 








WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 




















Non-Conducting Covering for “{rade-mary 
é i Steam Pipe and Boilers. y 
—— ery { The only genuine Fossil Meal. Sold A Ks 2 
5 INCH THIOKWESS © in bags of 110 lbs. each. Beware of 4 fo AN 


imitations. Send for circulars. 


w. X 
Ossil Meal Co. 48 Cedar St., N. Y. 
F A. GIESE, 4 Galir ot, N 4 C. 


“TL L.E MACHIN 


With Self-Loading 


Compasiti™ B. 











By ct 
Factory 
OUTFITS 











from! to 20 inches & 13 stylesCLAY CRUSHERS 
Machines with orwithoutCrushers. 6 different Brickmac 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mas 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 
Chicago Office, 41 South Canal St., Chicago, Ill 





SMOOTH 
INSIDE & OUT. 








_ HODCE’S ACHINER 
<\ Universal Angle Union M For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manufacturer, 


|S. W. GOODYEAR, Waterbury, Ct. 


Combining an elbow and 
union, and can be set at 
any angle at which it is | 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 

















5 : | Naval | Size 10x34x 
HUGO BILG RAM, ae wechenical. Constructors 134 in. Com 
440 N. 12th St., Phila., Pa | BSH Electrical, jtchitects. plete pocket 
Maker ofall kindeof See Mini * Builders. ook. All 
Ot OF AT BGR © 2} oteeniic Mechanics. [practical prob- 
M A Cc cz j N E aa Y ere Seating * | Assayers. \lems solved at 
; 8) oe sk 4 Chemists. sight. Mailed 
Special facilities for Accurate =<. e anitary. Scientists. on receipt of 
ork. o Military. \Students. 75 cents, 





Bevel Gears cut theoret- 
ically Correct. 





R. 0, SMITH, No. 1 Broadway, N. Y. 


9 WYMAN & GORDON, 


WORCESTER, 
MASS. 


'S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise pre- 
vent it from melting. Cap is readily removable, permitting free inspection. ® 
A Highly recommended by the chief Boiler Insurance Companies of Great 
Sweetie Britain, over 150,000 being sold in Europe since first introduced, with in- 
mm creasing sales. Also by the U. S. Board of Supervising Inspectors of Vessels 
at Washington ; by Prof. R. H. Thurston, and many other eminent expert en- 
gineers, also railway master mechanics, as superior to any now in use, and 
filling all requirements. 


0, VAN WAGENEN, Sole American Licensee anc Manufacturer. 


233 West Street, New Yor City. 








Quick Action Vises. 


BAILEY 


—— 









i 





“GE 


(a Llustrated Pamphlets on Application. 





WESCOTT COCR G0, 2me Oda Seam gn Fundy. QUBIDA, WY. 


Manufacturers of all kinds of Lathe and Drill 


CHUCKS * 
enon (atalogie. 


Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 


Jacks, Valves, 


FITTINGS, 
Vault Elevators, Ete., Etc. 


WATSON. & STILLMAY, 


CHUCKS 


WRITE US FOR PRICES. 


Gn 
pa 







Scroll Combination 3 or 4 
Jawed. Jaws reversible. 
Diameter. ; i 
4 9-16 in. 
71-2 i 














AH 
Mt}}))) 


IMPROVED NT CHUCK. 


Made by THE E. HORTON & SON CO.. Windsor 
Locks, Conn., U. S. A. S2nd for Illustrat-d Catalogue, 





hal 


THE HOGGSON & PETTIS MFG. CO. 








A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


Est. 1849. NEW HAVEN, CONN. 


{804 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 
diam’s below 12’. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for ou 
1884 Patent or write for our catalogue. 




















3= Emery Wheel 
THE D. E. WHITON MACHINE C0., + | — Surfacing Machine. 
New London, Conn. bia Face, 
JOSEPH DIXON CRUCIBLECO. uel 
& 
Fee 
gebra 
Ze-83 
9330 ot 
TT 7 Bue oy x 
nn I S 2 6 i B. 
Murer ee Ee ai 
oe » & 
3g 8ez5 = 
bah} ass 8 * 
asaege? 5S 
i > 
Pencils, Graphite Car Grease,Graphite Perfect Lubri. | SPRINGFIELD GLUE AND EMERY WHEEL co. 


cator, Belt Grease, Crucibles, Plumbago Facing. 
Smoke-Stack Paint, etc. 

Send for Illustrated Catalogue containing more information 
concerning Graphite and its uses than is in print elsewhere 
in any language. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES aNO MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


SPRINGFIELD, MASS. 





Save Money by Using 
Nicholson’s Patent Expanding Lathe Mandrels 


Set of 8 Mandrels takes 
from 1” to 7”. 










WILEES-BARRE, 
PENN’A. 


| UNIVERSAL RADIAL“ 
|| > RADIAL DRILLING MACHINES 


pd al hid Wd bid bd Ad Ald Ald A ld lh aa mS 
ER ‘[cormivateicutonD SYRACUSE.N.Y 3 3 { = SS" THREE DESIGNS. SIX SIZES. 
Ht bbb EMBODY ALL DESIRABLE. FEATURES 


~ MACHINIST'S SCALES, = PRICES$450.°& UPWARD 


PATENT END GRADUATION. pore UNIVERSAL RADIAL DRILL CO 


We Invite Comparison for Accuracy with all others. IATI.O_.US.A 
EVERY SCALE GUARANTEED. SEND FOR LIST. 





Illustrated Catalogue (300 pages) mailed on receipt cf 


fourteen Cents. 




















COFFIN & LEICHTON, SYRACUSE, N. Y. DRILLING MACHINES 
FINISHED . 
ALL STYLES WITH 
, HEXAGON NUTS Fw Latest Designs and Improvements 
a For cuts and prices, address, 
, ——. BICKFORD DRILL 60., 
Accurate to Gauge. S— Front &Pike Sts, CINCINNATT, 0. 








ENERGY MFG. CO., 
11165 South 16th St., 
PHILA., PA. 


Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descriptive 
circular of specialties. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


Orders Promptly Filled. 


TRUMP BROS. MCH CO., 


Wilmington, Delaware. 
JAS. HUNTER & SON, 


FRICTION North Adams, Mass. 


Cosgrove s Patent Universal Vise Chuck. 


For Milling Machines, Planers, Shapers, Drill Presses, Etc. 
Complete in every particular. Trunnion and base graduated, 
admitting of great range of positions and for registering same. 
Steel Jaws 8 in. x 2 in. Will stand hard usage. Circulars on 


appmeatte™’ PEDRICK & AYER, PHILADELPHIA, PA. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, mass. Yonkers,N.Y. 


D. SA aes SONS, 


wos & Gas Fitters’ Hand Tools 


SEND FOR CIRCULAR. 


Manufacturers of 





Morse Patent Straight-Lip Increase Twist Drills. 


MID. eM: co, 


Solid and Shell Reamers, Beach’s Patent 26ld-Contoring Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









PAT'D JUNE 14 1887, 


clipped pipe, in close cols 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING 
160 WILLIAM ST., NEW YORK. 


CURTIS & CURTIS, 
Successors to FORBES & C 
66 JOHN ST., Bridgeport, ct. 7. rt A. 


MANUFACT URERS or 


HPs i 
#4) The Forbes Pat. Die Stock, 
Pipe Cutting and Threadin; 
Machine, etc. 
and eae 
ich one man 


A portable cuttin 
ing machine with w 
can with ease thread pipe up to six 
inch diam. No vise is required. 


1) Send for Illustrated Catalogue 


A NEW PATENT ADJUSTABLE REAMER, 


thoroughly teste a 
and practical. A set 
\ of five will ream any 
| possible size, from 
1 3-16 to 414 inch. 











Send for Circular. 





THE NATIONAL 


Feed-Water 


HEATER. 


- A brass coil Heater de 
livering water to the boil 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat. 
isfaction universal. 


THE NATIONAL PIPE BENDING (0., 


82 River Street, NEW HAVEN, CONN. 








DEMAND THIS\PUMP 
(o) ae 40) 6] - a 
DEALER. — 


yy OR WRITE 
TO US FOR PRICES.: 
Van DuZEN’S PATENT 


> VAN DUZEN & TIFT. 


SOLE MAKERS 
INCINNATI, 


\) 





——_— 
——— 
——— Y 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


" Makers of Implements for 
p> Standard Measurements. 





a 
Use. 
JAS. A. TAYLOR & CO. 


PATENT PERFORATED 


PLANER BELTING. 





Crescent Gauge. 








PrEvENts Arr CusHions. Guaranteed for work on 
SrpE CurrTers and the CYLINDERS Of PT.ANERS. 


CHAS. A. SCHIEREN & CO., (Manuf'rs.) 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL ST., BOSTON. 
x26 NORTH THIRD ST., PHILA, 


‘Eclipse’ ’ Hand Pipe- Cutting Machines. 
No. 1.—P. vwerful, inex- 
pensive, simple in construc- 
Hien. Cuts and screws pipes 
4to 2-inch. Easily carried 
— ee 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 
machines 
Sor cutting 
=== large 
PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 
No.3 * «2% tobin. 
It will pay you to write us for 
particulars. 
PANCOAST & MAULE, 
[Mention this paper.) Philadelphia. 
Bae We also build Power Machines. 











(NII ean & MOEN CO @ 


OrERY Parcel SPRINGS NEWYORK CITY 


“TEEL WIRE 2 


234 w. 29.ST- 





BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 


and corners that cannot be reached with other wrenches. Made entirely of 


PRESS AND MFG. CO. 
325 DEARBORN S8T., CHICAGO. 


So 
noite Lathes, Hand Lathes, Foot pate, wy < ht_ Drills, 


Milli: achines. Agents, tay 
& MOORE, Wl Leaner STREET, NEw Y mesiouned 









P. BLAISDELL a CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


NEW HAVEN MANUF’G CO., 


New Haven, Conn, 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Ete. 











Machinists Tools, 


Patent Friction Pulleys, 


Water &t., Cornes Ledge, 
WORCESTER, 






MASS, 


SHAPING MACHINES 


FOR HAND AND POWER. 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








Pipe Cutting, 


THREADING, 
AND 





= ; ] e 

7 Tapping Machines, 
THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 

plicity with strength and . oe Easily adapted to various sizes of pipe. Rolling 


instead of sliding motion. No loose parts to become detached and mislaid. <All wearing 
surfaces are of tool steel hardened. ess friction of parts than any other pipe-cutter made 








WERS, EXHAUSTERS, | 
HEATING FURNACES. “/ 
HAND BLOWERS, BLACKSMITH DRILLS. 


©6©.0:6:6. 6008 = 


oo 


co a 
Saracens 








Machine Tools. 


24”, 26”, 32”, 36”, 42” and 56” PLANERS. 
17’, 20” and 27” LATHES. 


Catalogue, Bais and Prices upon —_— 


G. A.GRAY CO. 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI, OHIO. 
CYLINDER SICHT 


PATENT OILERS FEED CUPS. 


Government + NA 


WPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN g 60., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Fa. 
1888 CATALOGUE FREE ON APPLICATION. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY, 
dH. BULLARD, GENERAL MANAGER. SPRINGFIELD, MASS. 


REPRESENTED BY 
W. S, COLLINS, 171 B’way, N. Y. (Suite 24). HARRIS & COWDERY, Ashtabula, Ohio. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 1. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and St. Louis, Mo. 
CHILION JONES, Gananoque, Canada. DUNKIRK ENGINEERING C4., Dunkirk, N.Y. 
BRADLEY & COMPANY, Syracuse, N. Y. J. M. DAVIDSON, Columbus, Ohio. 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo. Mich. 


WEAPEST 1 BOLT) 10 MANUFACTURERS! 


= |Wood Working Machinery Plant 
FOR SALE. 


Situated in a live manufacturing city in New England, 
now doing a very profitable business—sales about $36,000 a 
year. The Tools, Patterns, Good Will, Stock, and achines 
on hand will be sold. No machines have a better reputa- 
tion thar. those manufactured by this company. A full lline 
of wood working machinery has been and can be made in 
the shops. Two lines of railroad ensure cheap freight 
rates. he reason for selling is too much other business 
that cannot be relinquished, Full particulars on applica- 


tion, 
B. G. UNDERWOOD, 


31! Pemberton Square, BOSTON, MASS. 




























WIRD heh 





eltina all 









H. B. BROWN & CO., 


EAST HAMPTON, CT. 








SIMONDS ROLLING MACHINE Co., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


aerns STEEL BALLS 


\ For Anti-Friction Bearings, of 

\ Best Cast Steel, Hardened, 
)\ Ground and Burnished, from 
}) 3-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in acwerey and 
nicety of finish warranted unequaled, 

SAMPLES AND PRICES ON APPLICATION. 





“THEBES 





L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery, a 


Improved Iron 
Planers a_ spe- 








Belt Shifter, pat- 
ented Nov.2, 1836, 


140 Union St., 


Worcester, ae 
Mass. 


Welle aeaeee & CO., 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


im: 140 & 142 E. Sixth st., 












Send for 
, clrculars and 
prices. 








Near Culvert, 
0. 


YCINCINNATI, 





PREMIUM-AT: EVERY -EXP 
— CATA LOGUES-ON-APPLICATION — 


HEADERS. 


BOLE # 
ARNEL a5 UPSETTERS 


— > CARRIAGE-BOT- MACIIINERY < < 


POSITION 





rm 
tajstaelatatutatutalatahuualutatutatatatan 


L. S. STARRETT, 


Manufacturer of 


|FINE TOOLS, 


ATHOL, MASS. 


Senp Stamp FoR Fut. List. 


Pope tae T 




















HOT & cow “AUTOMATIC: NUT & WASHER-TAPPERS-OF EVERY: STYLE 
WIRE:NAIL: MACHINES 


THE ONLY SPECIALISTS 


FURNISHING-COMPLETE: PLANTS 


IN THE .VU 


THENAT ONAL MACHINERY Co 





























4 \ 1A 
ds lils lita if 








—— 
i MARA MA lu Iututsludunl tad 


REGULATE YOUR STEAM 


By using the Mason Reducing Valve. Thousands are used by the leading railroads, for car heating, 
as well as by the largest factories, sugar refineries and steam plants. 
Every Valve warranted. Address 


MASON REGULATOR CO., Boston, 


Tululint ub shut! 











JENKINS. BROS., AGENTS, NEW YORK, PHILADELPHIA & CHICAGO. 








ae See A Ra i 


14 AMERICAN 





MACHINIST 


Maron 14, 1889 








WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1883. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG e ALLSTATTER Gf 


Double, Single, Angle-Baz, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


= », Punches and Shears 


“ a OVER 300 SIZES. 


ie if ne 


Power Cushioned Hammer. 
¥ ie ASME MACHINERY CO. 
i CLEVELAND, OHIO, 
mL ily Manufacturers of ‘*ACME ’’ 


Single & Double Automatic Boltcutters, 

Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 

—— Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNAT CATED ———— 


STANDARD TOOL CO, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, 7 Gauges, Screw 
Pitch and Center Gauges, Hardenec Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 




















PAT. DEC, 5, 1882 
PAT. DEG, 4, 1883 
PAT. AUG, 25, 1008 











ANDREW GRAY, Pres. W. H. Holiis, Treas. E. P. MONROE, Gen’l Manager. 


| U.S. METALLIC PACKING CO. 


am < i sonny e 
Mi Z Philadelphia, Pa. 
ig OFFICE, (33 S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines, 


BELAFIELD'S PATENT SAW CLAMP. 1889 PATTERN. 














Stronger than the old style. Clamp without blade, 50c. Metal cutting blades 14’’ wide, 7c. ech, 70c. 
adoz. 1’ wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 


NORO'TON MEG. WVORKS, NORO'TON, CONN. 


expert and Solicitor. of Patcnts, | WIRE STRAIGHTENER, OS Pati 0 


1X years’ practical experience in shops after receiv "ERECT?" ~~, 
) technical education and before entering the ant AY @ : , Ma 





Rooms 309-11, 225 Dearborn Street, Chicago. 
J. H. RAYMOND, OF COUNSEL. 





Linn minnnnnia SS 





Automatic Wire Straightening! e911 1ws-GiBBONS MF es 
and Cutting Machinery, | 20So.2ndSt ,St. Louis, Mo 


EAGLE 3 
ANVIL 
“33 WORKS, 


Trenton, N. J. 


dv (OLS) ws (0) 58) 310) 4 ZL? 
RED 


BABBITT METALS ~ 


PAUL S.REEVES aha 
760 S.BRoAD ST. 


RILLING MACHINES are our specialty. We 
epend on quality of workmanship, superior 
esign, handy adjustment, and filling the 
equirements, for LIGHT, QUICK DRILLING, to | ,,72@ Fisher Double Screw Leg 


“ - = tronger gri 
ecommend our tools. Enterprising (?) tool builders, Vise. pink ge naa nh pit 


ecognizing merit, copied our designs, or by parallel and cannot be broken, 
ngeniously worded announcements attempted 
| ndirectly to appropriate our trade-mark, Send for Circulars. 
The Eogle 


““ SENSITIVE.” antte_ Eagle 
ately we add a patented improvement to our | Cast Ste el 
ine of one, two, three and four spindle drills and | Face & Steel 


L eave the making of the old drills to competitors. | orn. Better 




















Ree : than any Eng 
arge driving pulleys, variable speeds, and a lish — iL. 


ong endless belt, with tightener, to drive all] Fully war- 
pindles, are the features peculiar to this new] ranted | and 
tyle of drill. Buy the best, from THE DWIGHT | /ower price. 

LATE MACHINE CO,, Hartford, Ct. Catalogue free, 











Improved Methods mean Increased Profits, 


INVESTIGATE THE MERITS OF THE 


Open Side tron Planers. 


Satisfy yourself as to self as to the ver very great advan- 
tages of these open side machines over the 
large, costly and cumbersome 1! wo-post planers. 


And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equal 





Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 

Propeller Shafts. 


Bearings of all sizes made to to the smaller sizes of Planers of the regular 
order, and patent rights for style, in the performance of their class of work. 
Wf sale by ) Write for facts, figures and phototypes. 


G. L. BROWNELL, 








DETRICK & HARVEY, satiimone, ny, 


WORCESTER, MASS. 
Correspondence Solicited. 








Southwark Foundry and Machine Company 


PHILADELPHIA, PENNA. 











BOILERS. BLOWING AND 
TANKS. | REVERSING 
STEAM ENGINES. 
HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. STEAM PUMPS 





SOLE MAKERS OF 


PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION, 


BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


» SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 





























EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 


GARG hone Shel: ti-8 ae) Pas 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 





BEAR OUR 


REG.TRADE MARKS. 


512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


Almond Drill Chuck, 













= =>  LACKAWANNA 










<a 
aa GREASE CUP | Ae B _ Sold at all Machinists’ 
“a / Will Save its Cost in Oil| § | gery Supply Stores. 
iii alone Several Times a T. R. ALMOND, 
ae SAVES. ALSO IN LABOR, P” 88 & 85 Washington St. 
a fg 
COST OF COTTON-WASTE. ’PRE- Bpeomen, X. ¥. 
wee DRIPPING AND SPATTER- SWEET’S 
A POSITIVE FORCE FEED with the Measuring Machine, 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- The only micrometer 


tion yet attained in any device for the 
lubrication of machine ry. Works 
equally wellin every possible position. 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa. 


that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


SIMPSON 5 CENTRIFUGAL EXHAUST HEAD. 
i; 1 Thoroughly entraps water KOR ATI r Ui ii AS 
Ee ot yand grease from the ex- 
ae ik y) ? haust of a steam engine 


without back pressure, pre- 
1 to 100 Horse Power. 


venting them from spraying 

on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 

The Korting 

Gas Engine 

is placed upon 

its merits and 











ers by from annoyance 
and damage. Send for cir- 
cular to 

KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood 8Sts., Phila., Pa., 
%r ARTHUR APPLETON, Selling Agen", 45 Cortlandt Street, N. Y. 












under full guar- 
The RIGHARDS OIL ENGINE. antee to every 
«Started ine A NO BOILER ° purchaser. 


OVER 125 IN USE 
IN N.Y. CITY. 


CATALOGUES on 
APPLICATION. 


NO STEAM. 
NO DANGER. 








° HORTIG 6 
= “Mee ENGINECO., 





“LIMITED, 
BINGHAMTON HYDRAULIC POWER CO. | 429, 431 & 433 Greenwich Street, 
N, N. Vay U. S. Any Cor. Laight Street, NEW YORK CITY. 


=, Laon ye 
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NEW a LANGIE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable E conomy 
in Steam Consumption and superior regulation gua’- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


ee EE mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
TS : S| PSON, 301 TELEPHONE BUILDING, N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
SALES AGENTS : W. a M 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY, St. Paul, Minn, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Fennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP C0.’s 


BUCKET AND GRAVITATING 


TRAPS. 


| Automatically drain the water of 
16@K8 condensation irom HEATING COILS 

| and return it to the boilers, whether 
the coils are above or below the water 
level in boiler, ‘loing away with pumps 
and other mechanical devices for such 
purposes, Send also for Circulars of 
= Blessing’s Renewable-Seat Stop and 
= (Check Valves, Pump Governors, an 
= Water Circulator and Purifier. 


A <4 Aan Steam Trap Co.AyPary 

























Gravitating 


AES, “OTTO” GAS ENGINE WORKS. 
} SCHLEICHER, SCHUMM & 60., 





Jae 33d and Walnut Sts., Branch Office, 130 Washington St., 
i ~—w PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE, 
GUARANTEED percents Less Gas than ANY aoing the same work 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 


Highest Award “"’S Sana 


DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 

We are operating the finest and most successful! 

Electric Light Stations inthe world. A change of 


speed not exceeding one per cent. guaranteed, 
running light and loaded. Send for catalogue. 


New York Office, Fleming & Kimball, 17 Dey St. 
New England Office, John Post, Jr. & Co., 70 Kilby 
St., Boston. Baltimore Offic e, ‘Thomas K. Carey & 
Bro., 35 Light St., Baltimore. 


The BEKETT ORT AEE, UPRIGHT ‘ENGINES AND BOILERS 


iacevena of From | to 10 Horse Power. 


nee s) Just what is required for Butchers’ 
: 8 Machinery, Printing Offices, Llectric 
Corliss Engine 


. Lighting and Plating, Feed Cutting 

and Grinding, Pumping, &c., for Far 
Send for Catalogue 
CINCINNATI 


mers. Also, for Steam Yachts and 
J.A. FAY & C = OHIO, U.S.A. 


Launches. 
BUILDERS OF IMPROVED 


CATALOCUE FREE. 
ELMER E. CLINE, 
S50 and 52 Ely St., 
WOOD-WORKING MACHINERY mc 
Embraces nearly 400 Machines for W. C. YOUNG & C Worcester. Mags. 
Ls 
PLANING & MATCHING Engine Lathes, Hand Lathes, 
tising, Boring, and Shaping, ete. FOl T POWER LATHES, SLIDE RESTS, ETC. 
Variety and Universal F 
j . Machinery, Shafting, Pulleys, ete 0 
=/f All of the highest standard of excel- 
——_ = lence. 
ft. i 
22 in. x5 ft. Hendey, oon. B U c RS. 





























Band, Scroll and C ircular Saws, Re- 
sawing "Machines, Spoke and Whee! 





iin gh in, Planer pridgeport, new 
22in.xd ft. . Powell, 
4 in. xe i. " : Powell, Ww h 
)in.x8 * each Atherton, P: n&H,& P 
6-8-1 0-12-15 in. iain Shapers. en comune = e ave opened at 23 and 


15x20 in. Friction Shapers. 
20-24-26 and 32 in. Geared Shapers. 


25 Purchase.St., Boston, 


12in.x5 1-2 ft. Engine Lath M. & C awe dS 2 4 
12 in:x6 ft. ie ae “tin connection with Messrs. Chandler 
13 in. x6 ft. = Ames " e 
La tn.36 * Blaisdell, « Jand Farquhar of that city, a depot 
ft “G S. M. & Co. “ ibiti 
H in.x6 tod +t. “ Gap es eS M. & Co., “ |for the exhibition and sale of our Im- 
sin. x6 an t ‘ q “ y . : 
16-20 in. x6-8-10 «& 12 ft, re aaa “6 oroved Engine Lathes, Shapers, Drill 
18 in. x8-10-12 ft. Different Makes, s P E : e 
avin. x310-14ft. Different Makes, “ resses and Brass Working Machine 
mis. nay length Bed’ ay Nin ceport, : - T 1 & W 
in e <c 
ginxeti2 OB iP s oy reavy, good. [00 S, aC. e make a feature of 
in. x ngine Lat -&8. bed H 
ig Dri ne « oe i - |Complete Engine Lathes, 
20-23-25 I _ $ 
a ee oie ws « | without charge for extra attachments, 
ne, Ate 0) nive taal Rodis al Drill ac e Call d “ % 
abine t t odge, Davis O. 98 
ne 2 deren Meching. Brown & Sh arpe. - : : an examine them. Cuts, 
mes Index Milling Machine, fair. | with full descriptions, free. 
Wood « light, Heavy Miller, Al 


Lincoln Patter good order. 

No. V and 3 Universal Miller, Brown & Sharpe, new. 

No. 2 Plain fair order 

No. 3 Surface Grinder, ” bes Al 5 s 
for list, Write for what is wanted. 23 & 25 Purchase St., 


E. P. BULLARD, BOSTON. 
62 COLLEGE PLACE & 72 WARREN ST.,| WORKS, Cincinnati, Ohio. 


NEW YORK. See Advertisement, Page 16. 


Cold Rolled Shafting in Stock, Send 



























STEAM ENGINES 


IN 2 — 
ARIE 
ronan 
CONTRACTS TAKEN 


FOR cE WER 
cone’ en PLD 





Hich Pre Tressure. 


conensingy? (mp ound 


TUBULAR BOILERS. 


HEAVY FLY WHEELS 
A eet 
TO 


86 FT. DIA. RY io Pr FACE. 


FRIK COMPANY, Bullets, 


WAYNESBORO, PA. 








Eclinse Corliss Engine. 


NON-CONDENS'!NG, 
CONDENSIN: COMPOUND. 
40 TO 1,000 H.P. 

Send for Circulars. 
E.P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents, 


JOHN J. METZCER, ete! | ed 
69S. Clinton St., Chicago, — i — mae 
WESTERN ACENT. = os A GRNUINE “CORLISS. » 


NoBery tA APE, 


WAS RER OF yypRovED 


cores. ANSI 


AL 
SLID a NGS 
(STATIONARY BOILERS, 


GENERAL MACHINERY, ; 
IRON AND BRASS CASTINGS 


NEWYORKOFFICH _ 


Room 6, 
COAL AND IRON EXCHANGE = 
Cor.CornTLANDT & CHURCH ST. 


TEARNS MFG CO. —~ MoLA REN, 
a CORLISS 


Engines, 


AIR 
Compressors 


and 
BOILERS. 
BRVIBOKEN, Ne Je 


ENGINES from 15 to 400 Horse Power | nite PORTER-HAMILTON, 


trade or the user. Send for Catalogue. 


SAW MILLS #@ GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 








































WESTON ENGINE CO. 
PAINTED POST, N. Y. 





4 ~~, THE 
aA | ARMSTRONG ‘The best Engine in America for Heavy Work. 
ENGINE. WILLIAM TOD & CO., 
~ Design, Youngstown, Ohio. 
Workmanship VOLNEY W. MASON & CO., 


be = Agel Friction Pulleys, Clutches and Elevators, 


New York Selling Agents, H. J. BARRON & CO., 40 Cortlandt St PROVIDENCE, R. I. 


PRICES REDUCED 
ae 


IRON *@ BRASS WORKING MACHINERY. 


Illustrated in our 1888 Catalogue. 
Get our Prices Before Buying. 
Catalogues sent to Intending Purchasers, 


HILL, CLARKE & CO., 











156 OLIVER ST., BOSTON, MASS. 
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me PROT SHARPE MN. CL, 


PROVIDENCE, R. I. 

STANDARD 

INTERNAL and 
EXTERNAL 


| CYLINDRICAL GAUGES 


Standard Caliper 
Ganges, 


=| Standard 
Cylindrical 
Gauges, 





BROWN & SHARPE MPG,CO; 


tS = = 


=PROVIDENCE.R.1 = 





















































). >THE YALE & TOWNE MEG CC. 
~ ___ STAMFORD CONN 
==NEWYORK CHICAGOPHILAIRO$EON 


JENKINS BROS. PUMP VALVES. 


We make a specialty of Hard Rubber| JENKINS BROS., 
= Pump Valves for Hot Water, Oils and Acids, 71 John St., New York, 


also for very high pressures. | 54 Dearborn St., Chicago. 
Accept no Pump Valves as JENKINS or $|Q5 Milk St., Boston. 


JENKINS BROS., unless stamped like cut.' 21 No, Fifth St., Phila. 


ENGINE LATHES, SHAPERS & DRILLS. 











15’’ and 20’ 

ae | — ‘wee! Crank Shapers. 
6 a 20’ 26” and 32” AA 
a — Geared Shapers. 









=o ¢ = BP 17''19"21''24"'27"" and 38”” 
= =—— Engine Lathes. 





20’ 24” Upright Drills. 


Qn!’ 2R"’ 32" 40"' ; 
B. G. P. F. Drills, 


Louse, OAVIS & 00, = 


SEND FOR PRICES. IT WILL PAW YOU. ge = 
See advertisement, page 15. 


GOULD & EBERHARDT, |E,E£, GARVIN & CO., 


Near Market St. Depot, 139 & 141 Centre St., New York, 
NEWARK,N. J. Manufacturers of 


5-INCH BACK GEARED 


AND POWER FEED DRILL 





2 









Pat. Shapers. Machinists’ 
2.800 Machines, Drill 


Presses, Hand 
Lathes, &e. 


The machine 
shown in cut is es- 
pecially designed 
forjobbing,andis 
fitted up with one 
or two spirdles, 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
ps, Shaft has a cone 

=> pulley with four 

sizes. 


IN USE. 


EBERHARDT 
Patent 


GEAR COTTER. 





~== - ° the World. 
GEAR AND RACK CUTTING TO ORDER. 





THE PRATT & WHITNEY CO. 


Hartford, Conn., 

MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
™ feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust- . 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. : 


WESTERN BRANCH, 100 West Washington St.. Chicago. Ills. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 


Belt Clamps, 
Eight Sizes, 


FROM 


Eight Inch 
Thirty-six Inch. 











Machinists’ Tools, 
Sewing Machine 
Shuttles 


Bobbins. 








——S 


DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


yea REMOVAL. 
WARNER & SOUASEYS | THE ponD MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shup 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
—_ is Pa ag with the incandescent system of 
GLOBE VALVE OXUOZE. electric lighting. 

The machine shop and foundry have overhead 
Brass WORKING MACHINERY. traveling cranes running through their entire 

ILLUSTRATED CATALOCUE ON APPLICATION, | lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 








A. 





. Cuts, Photographs 
pplication. 





¢ new patterns of the latest and best designs. 

E SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
=o NEW SHOPS, Plainfield, W. J. 

5 

° 

ol 


Manufacturer of ENGINE LATHES 


from 16 to 48 in. sw 
, and Prices furnishe 


mn 

Pl 
go 
al 
, i 


GEO. W. FIFIELD, 


J. M. ALLEN, Present. 

Gear Wheels and Gear Cutting.—I make ¢ to } ean 
coder. « out Seats on q Sens cont to oe. Of all anes. of Wm. B. FRANKLIN, VICE-PRESIDENT. 
all sizes to six - adm. Small orders or arge ones. Ine gor a r 
cheap g. Small cast g. Ready made brass g by mail at low z. B. ALLEN, SECOND V ICE-PRESIDENT. 
prices. Bevel g with perfect planed teeth. and Book on 


. $l. Facilities complete. Terms reasonable. Send for cat.| J. B, ») SEC v 7 
6 GEO. B. GRANT, 66 Beverly St., Boston, Mass. J PIERCE, SECRETARY & TREASURER. 


Key-Seating Machines PATENT UNIVERSAL SCREW-CUTTING CENTER 
and 20 in. Drills | 5."wxaceeco., TWIST DRILL GAUGE. 


.A SPECIALTY. Fine Machinists’ Tools —E. Boston, Mass—Send for Circular 


SEND FOR LIST OF NEW CATALOGUE 


New and Second-Hand 
Lathes, Planers, Drills, or # 
anything in Machinists’ Tools or Sup- 


f plies. 
De Rochester, N. Y | 477-481 SYCAMORE ST., CINCINNATI, 0. 


See advertisement, page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 
ALSO MAKERS OF 


STAMPING P R E S S E S and DIES, 


Branch Office and Factory, 203, 205 & 207 CENTRE ST., 
200 p. Catalogue on application. NEW YORK CITY, 





































J.M.CARPENTER = 





oo DIIDIILLLLLLLLLL 
PAWTUCKET.R.I. 





T Manufacturer 








OSS a 






